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POOL 5 CHANNEL MANAGEMENT STUDY

EXECUTIVE SUMMARY

The Pool 5 Channel Management Study is part of the St. Paul District Corps of Engineers'
overall channel management program for the 9-Foot Navigation Channel Project on the Upper
Mississippi River. An important facet of the program is the use of channel control structures to
reduce or control dredging requirements, to provide a safer navigation channel, and to reduce or
eliminate adverse effects on river resources. The study area for the Pool 5 Channel Management

Study was navigation pool 5, from Lock and Dam 5 at river mile 738.2 upstream to Lock and
Dam 4 at river mile 752.8.

Channel maintenance, navigation, fish and wildlife, and recreation problems were identified
for the study area and planning goals and objectives were formulated. The primary channel
maintenance problem in pool 5 is the high frequency, high quantity dredging requirements in the
middle reaches of the pool (river miles 742 to 750). No significant navigation problems were
identified aside from channel shoaling in the mid-pool reach.

Fish and wildlife habitat concerns identified for the upper one-half of the pool were relatively
site-specific, focusing on side channel changes, backwater sedimentation, and bank erosion.
There have been significant habitat changes in the lower portion of pool 5 since the pool’s
creation in 1936. Habitat concerns in this reach of the pool are more broad based due to an
overall decline in habitat diversity and quality. The decline is primarily due to the loss of
islands, sand sedimentation in backwater habitats, a decline in aquatic vegetation, and a reduction
in bathymetric diversity.

Weaver Bottoms is a large backwater area on the Minnesota side of pool 5 that has been the
subject of intensive study for over a decade. Because of the ongoing independent study efforts
for this area, Weaver Bottoms was not studied as part of the Pool 5 Channel Management Study.
The same is true for Spring Lake, located on the Wisconsin side of lower pool 5, which is the

subject of an independent habitat restoration project under the Upper Mississippi River System-
Environmental Management Program.

No specific recreation problems related to channel control structures were identified, though it
was recognized that maintaining existing beaches along the navigation channel was important to
meeting recreational needs in pool 5. Access for recreational craft in Belvidere Slough and
adjacent is a concern due to sand sedimentation, as is access the Half Moon Landing, located
above Weaver Bottoms.

It was recognized early in the study that achieving substantial reductions in overall dredging
quantities in pool 5 via structural measures was unlikely. Therefore, study efforts focused on
measures to reduce the frequency of dredging in problem areas; on preventive maintenance



measures to keep channel maintenance or navigation problems from occurring, or at least from
getting worse; and on using channel maintenance dredged material to construct islands for habitat

purposes.

Measures evaluated to address specific channel maintenance/navigation concerns included
closing dam reconstruction and bank stabilization at the head of West Newton Chute (river mile
750.0); wing dam restoration and bank stabilization at the head of Belvidere Slough (river mile
748.0); side channel stabilization and wing dam modifications at Roebuck’s Run (river mile
746.6); and wing dam modifications at Minneiska Bend (river miles 742-743).

There was insufficient justification for closing dam reconstruction at the head of West
Newton Chute. The recommended plan in this location is stabilizing the head of Island 42 to
minimize future loss of main channel flow to West Newton Chute. At the head of Belvidere
Slough, the recommended plan is to fortify an existing wing dam to prevent migration of the
navigation channel. It was determined that bank stabilization was not necessary at this location.

In the Roebuck’s Run area, the recommendation is to stabilize Roebuck’s Run with a rock sill
and bank protection. The intent is to prevent further aggravation of an outdraft problem and
existing channel maintenance problems. In addition, two wing dams would be modified to
narrow the channel with the intent of decreasing the frequency of marginal channel conditions
and dredging frequencies in this location.

No action is proposed at Minneiska Bend, pending further evaluation of the structural
modification of the Weaver Bottoms outlet that took place in 1997.

Environmental measures evaluated in the upper reaches of pool 5 included stabilization of the
head of Island 40; modifying the outlet to Wiggle Waggle Slough; modifying the inlet to the
Mosiman’s Slough area; and alleviation of a sedimentation problem at the inlet to Willowcat
Slough. Stabilizing the head of Island 40 proved too costly to be justified. No action was
deemed the best course of action at the Wiggle Waggle Slough out, with continued monitoring of
the area by State natural resource agencies.

No action was deemed necessary at Mosiman’s Slough as a sedimentation problem in the
slough appears to have stabilized. In addition, modifying the inlet to Mosiman’s Slough has the
potential to create as many habitat problems as it would solve. No structural solution could be
found for the sedimentation problem at the inlet to Willowcat Slough. Dredging would be a
temporary solution that could not be justified at this time.

Environmental measures evaluated for the middle reaches of pool 5 were limited to stabilizing
the Probst Lake inlet channel and the recommendations of the Weaver Bottoms Resource
Analysis Program (RAP). Stabilizing the Probst Lake inlet channel under the St. Paul District’s
natural resource management program is recommended. This measure will prevent the channel
from enlarging, eventually leading to degradation of winter habitat conditions in Probst Lake.
The Weaver Bottoms RAP recommended stabilizing Roebuck’s Run. This would be
accomplished by the rock sill and bank stabilization discussed previously.
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The Weaver Bottoms RAP recommended evaluation of drawdown as a habitat management
measure. Further initiatives in this area fall under the purview of the Water Level Management
Task Force of the River Resources Forum. The RAP recommended increasing side channel
flow to Weaver Bottoms. The situation at Weaver Bottoms will continue to be monitored to see
if existing side channel openings enlarge naturally. If this does not occur, or occurs at too slow a
rate, enlarging the side channel openings by mechanical means can be pursued in the future.

The RAP recommended additional habitat islands be considered for Weaver Bottoms.
Procedures are in place to pursue implementation of island construction in Weaver Bottoms
under the District’s channel maintenance program. In addition, the RAP recommended
additional backwater dredging be conducted. This could be accomplished as part of obtaining
topsoil for island construction in Weaver Bottoms.

The RAP recommends finding suitable sites for dredged material in pool 5. A long-term
dredged material placement plan is in place for pool 5. However, the St. Paul District will
continue to explore opportunities for alternative beneficial uses of dredged material such as the
recommended island construction in the Lower Belvidere Slough area. The RAP also
recommends that main channel hydrodynamics and sediment transport be optimized. The
recommendations for the Roebuck’s Run area address a localized problem. It appears that a large
scale effort to optimize channel hydrodynamics and sediment transport in pool 5 is not practical.
Making the channel more efficient would only aggravate the growing problem of dredging
requirements occurring in lower pool 5 beyond present capability to reach designated placement
sites using hydraulic equipment.

The RAP recommends that Roebuck’s Run be stabilized which'is part of the recommended
plan from this study. The RAP recommends that the shoreline at Lost Island be stabilized. This
will be accomplished as part of site management for the Lost Island containment site.

The RAP recommends further study and action to address sediment and erosion concerns in
the Zumbro River and Whitewater River watersheds. Efforts in this area are considered beyond
the scope of the St. Paul District’s channel maintenance program.

The primary habitat restoration measure evaluated in lower pool 5 was island restoration in
the lower Belvidere Slough area on the Wisconsin side of the navigation channel. A number of
island locations, configurations and designs were evaluated. The recommended plan is to
construct five small islands using channel maintenance dredged material. The island
construction would be accomplished as part of normal channel maintenance, i.e., when a
sufficiently large enough dredging job is identified, the material would be used to construct an
island. The islands would be capped with fine material dredged from backwater areas, rock
stabilization would be applied as needed, and the islands would be planted with grasses for
stabilization. It would take 8-10 years to complete construction of the islands based on recent
dredging frequencies and quantities in the area. Aside from the fish and wildlife habitat benefits
provided, the use of dredged material in island construction would reduce channel maintenance

costs.




All of the approximately 170 wing dams and closing dams in pool 5 were evaluated to
determine if notching or other modifications of these structures would improve habitat
conditions, primarily for fish and other aquatic life. Thirteen wing dams are proposed for
notching to improve local bathymetric diversity. In addition, three other wing dams would be
notched as part of the wing dam modifications proposed for the Roebuck’s Run area.

The only site specific recreation measure evaluated was a sedimentation problem in Murphy’s
Cut, located at the upstream end of Weaver Bottoms. This sedimentation is affecting recreational
boat access to and from the Half Moon Landing. No modification of channel control structures
would solve this problem. A number of potential measures ranging from dredging to side
channel structures were identified and evaluated. The lead agency in implementation of any
solution would be the U.S. Fish and Wildlife Service.

In summary, a number of structural modifications including wing dam modifications, bank
stabilization and a rock sill are proposed in pool 5 to solve channel maintenance, navigation, and
environmental problems. In some instances, the proposed actions are designed to prevent
problems from getting worse, or from occurring at all. The construction of five small islands in
lower pool 5 is proposed to provide improved fish and wildlife habitat in a manner that will also
result in reduced channel maintenance costs.
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POOL 5 CHANNEL MANAGEMENT STUDY
UPPER MISSISSIPPI RIVER
BUFFALO CO., WISCONSIN AND

WABASHA AND WINONA CO., MINNESOTA

INTRODUCTION

1.1 AUTHORITY

The Corps of Engineers is responsible for maintaining a navigable channel on the Mississippi
River. Authority for continued operation and maintenance of the Mississippi River Nine-Foot
Channel project is provided in the River and Harbor Acts of 1930 and 1932. Original authority
for the Corps of Engineers to work on the Mississippi River was provided in the River and
Harbor Act of 1878.

1.2 PURPOSE

One of many facets of the St. Paul District's approach to channel maintenance is to use
channel control structures to reduce or control dredging requirements to reduce costs and the
environmental effects associated with dredging. Other purposes are to provide a safer navigation
channel, to use the river's energy for moving sediment to more strategic placement site locations,
to reduce shoreline or dredged material placement site erosion that is affecting channel
maintenance, and to correct channel maintenance situations that are causing adverse effects to
other uses of the river. An important component of channel management is the identification and
implementation of measures to reduce the adverse environmental effects of channel control
structures and restore natural river processes and functions as much as possible. A related
purpose of this program is to increase knowledge of sediment transport characteristics for
applications to the dredging program. This should result in better decisions on dredging
dimensions, predicting dredging requirements and understanding placement site effects. The
program includes studies, repair, maintenance, and construction work related to wing dams,
closing dams, shoreline protection, sediment traps, and other channel control features.
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1.3 SCOPE

The Mississippi River is a dynamic, multidimensional resource valued and used for many
purposes. It has been recognized by Congress as both a nationally significant ecosystem and a
nationally significant commercial navigation system. The Pool 5 Channel Management study
addresses channel management from a system perspective, considering fish and wildlife,
recreational, and cultural resource problems and opportunities as well as channel maintenance
and navigation problems and opportunities.

Channel management planning is taking place concurrently with other river resource planning
efforts in such areas as water level management, recreation, and dredged material placement.
These other planning efforts need to be taken into consideration as part of channel management
planning. In the future it would be desirable to merge the results of these and previous studies in

a comprehensive plan for river resource management.

1.4 STUDY AREA DEFINITION

The study area was defined in coordination with Federal and State agencies having ,
management responsibilities on the Mississippi River. Factors considered in the definition of the
study area included the channel maintenance area of interest, the scope of potential impacts of
channel modifications, resource management objectives for the area, and consideration of the
cumulative effects of all other related activities on the river. Hydrodynamic and sediment
transport processes were also important considerations in the definition of the study area.
Finally, practical considerations entered into the process, such as technical capabilities, time, and

funding limitations.

The study area is defined as all of pool 5, extending from Lock and Dam 5 at river mile 738.2
to Lock and Dam 4 at river mile 752.8. The selection of the upper and lower limits for the study
was based primarily on the fact that pool 5 is a relatively short pool and can be considered a

single unit from a hydraulic analysis perspective.

The lateral boundaries of the study area are the limits of the river floodplain.
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1.5 RELATED STUDIES/PROJECTS

The following studies and projects addressing channel maintenance, resource management,
land use, and recreational planning in pool 5 have relevance to this study.

1.5.1 9-FOOT NAVIGATION CHANNEL PROJECT ENVIRONMENTAL IMPACT
STATEMENT

This document, completed in 1974, assesses the environmental effects of the operation and
maintenance of the 9-Foot Navigation Channel project within the St. Paul District.

1.5.2 GREAT RIVER ENVIRONMENTAL ACTION TEAM STUDY (GREAT I)

This 9-volume report (completed in 1980) documents the results of the 5-year Great River
Environmental Action Team study for the St. Paul District reach of the Mississippi River. The
report contained numerous recommendations for improved management of the river, the most
important of which was a 40-year plan for dredged material placement for all of the historic
dredging locations in the St. Paul District. Many of the study's recommendations have been
implemented. Of particular application to this study is GREAT I further study item #2 which

states - "A plan should be developed to use the river's sediment transport capability to cause
necessary dredging requirements to occur near long-term placement sites as environmentally and

economically feasible."

1.5.3 LAND USE ALLOCATION PLAN

This 1983 plan is the result of a joint effort by the St. Paul District and the U.S. Fish and
Wildlife Service. The plan designates Federally owned land from the head of navigation to Lock
and Dam 10 for one of five uses - (1) project operations, (2) recreation/intensive use, (3)
recreation/low density, (4) natural area, or (5) wildlife management. Approximately 85 percent
of the Corps fee-title land in pool 5 is designated for wildlife management use and approximately
8 percent for recreational use, with the remaining 7 percent designated for project operations.

1.5.4 UPPER MISSISSIPPI RIVER NATIONAL WILDLIFE AND FISH REFUGE
MASTER PLAN

The Master Plan for the Upper Mississippi River National Wildlife and Fish Refuge is the
U.S. Fish and Wildlife Service's 20-year plan for development and management of the Refuge.
This Master Plan was completed in 1987.

1.5.5 WEAVER BOTTOMS

This 1986 report recommended the construction of closures and islands to reduce flow into
Weaver Bottoms and to reduce resuspension of sediments by wind and wave action. The islands
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and sand closures were constructed of channel maintenance material taken from the Fisher Island
and Lost Island dredged material containment areas. Construction of the project was completed
in 1987. An extensive 10-year monitoring program has been conducted for the project. An
interim report was completed in 1992 which discusses results of the first 5 years of monitoring.
The final report of the monitoring program with recommendations was completed in 1998.

1.5.6 FINGER LAKES HREP

This 1990 report prepared under the Upper Mississippi River System - Environmental
Management Program (UMRS-EMP) recommended the installation of three gated culverts in the
lock and dam 4 dike to provide flows to four backwater lakes located below the dike.
Construction of the project began in 1993 and was completed in 1994.

1.5.7 ISLAND 40 HREP

A study was conducted under the UMRS-EMP of the feasibility of stabilizing the head of
Island 40 and dredging accumulated sand from Wiggle Waggle Slough for fish habitat
improvement. It was concluded that the expected benefits of the project would likely not justify
the costs and the project was placed in a deferred status.

1.5.8 ISLAND 42 HREP

This 1986 report prepared under the UMRS-EMP recommended the excavation of a side
channel opening and the placing of a gated structure on the entrance to provided controlled flows
to the backwaters in the interior of Island 42. In addition, the dredging of a portion of a
backwater lake in Island 42 was recommended. Construction of the project began in 1986 and
was completed in 1987.

1.5.9 SPRING LAKE PENINSULA HREP

This 1991 report prepared under the UMRS-EMP recommended repair of a breach in the
barrier island chain at the upper end of Spring Lake for the purpose of reducing flows and
sediment entering the lake. Construction of the project was completed in 1994.

1.5.10 SPRING LAKE ISLANDS HREP

A study is being conducted under the UMRS-EMP to evaluate the restoration of islands in
Spring Lake. The study is scheduled to be completed in 1999.

1.5.11 CHANNEL MAINTENANCE MANAGEMENT PLAN

This 1996 plan and accompanying environmental impact statement is the St. Paul District's
plan for management of channel maintenance. Much of the plan is devoted to the designation
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and design of dredged material placement sites. Included in this report is the District's proposed
program for channel management. This channel management study for pool 5 is part of that

program.
1.5.12 POOL 5 RECREATIONAL BEACH PLAN

* The St. Paul District in cooperation with river resource management agencie§ has been
developing recreational beach plans for the navigation pools. The plan for pool 5 is scheduled to
be completed in 2000. Data is available concerning which beaches in pool 5 are most heavily
used.

1.5.13 RECREATIONAL BOATING STUDIES CONDUCTED IN 1989, 1991, 1993,
1995, AND 1997.

These reports document recreational boating data collected from aerial photography taken
over the main channel and selected backwaters within the St. Paul District portion of the Upper
Mississippi River. The data includes boat counts (both moving and beached, backwater or main
channel), and boat types. The reports also summarize Corps of Engineers lockage data.

1.5.14 INTERAGENCY HYDRAULIC EVALUATION TEAM

The Interagency Hydraulic Evaluation Team (IHET) was created under the auspices of the
River Resources Forum (RRF) to improve Mississippi River navigation channel planning and
study, with emphasis on hydrodynamics and sediment transport. The IHET developed a set of
draft guidelines for use in studies such as the Pool 5 Channel Management Study.

1.5.15 WATER LEVEL MANAGEMENT STUDY

Partial pool drawdown during the growing season has been identified as a potential tool for
enhancing condition for the growth of aquatic vegetation, especially emergent aquatic vegetation
which has been in decline in Upper Mississippi River navigation pools. A feasibility study for a
pilot pool drawdown of pool 8 has been completed, recommending implementation of a
drawdown in 2000. If implementation of a pilot drawdown in pool 8 shows that drawdown 1s a
feasible management option for navigation pools within the St. Paul District, pool 5 would be a
candidate for use of this measure in the future.

1.5.16 MINNESOTA 14 MODIFICATION
Minnesota 14 is the closure structure at the foot of Weaver Bottoms. This structure was
constructed as part of the Weaver Bottoms Project. Water flowing through this structure from

Weaver Bottoms into the main navigation channel is creating a cross current that affects
navigability for barge tows. The structure was modified to alleviate this problem in 1997.
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1.6 RELATED AUTHORITIES
1.6.1 SECTION 1135 OF WRDA 1986, AS AMENDED

Section 1135 of the Water Resources Development Act (WRDA) of 1986, as amended,
authorizes the Corps of Engineers to modify Corps of Engineers water resource projects for the
purpose of improving the quality of the environment. The following summarizes the basic
provisions/guidance for Section 1135 projects.

a. Ifit is determined that construction or operation of a project constructed by the Corps of
Engineers has contributed to the degradation of the quality of the environment, measures can be
undertaken for restoration of environmental quality. Measures may be implemented either at the
project site or at other locations that have been affected by the construction or operation of the

project.

b. Section 1135 projects must be cost shared on a 75 percent Federal - 25 percent non-
Federal basis.

¢. The non-Federal sponsor is responsible for providing all lands, easements, and rights-of-
way, and for project operation and maintenance in most instances.

d. The acquisition of additional lands should be kept to 2 minimum.

e. The Federal cost limit per project is $5,000,000 (86,666,666 total project cost).

f. The Section 1135 project must be consistent with the authorized purpose of the project.
g. Study-only proposals will not be funded.

h. Studies that may result in an operational-only change which can be accomplished
without additional cost should be pursued under operation and maintenance or other authorities.

1.6.2 SECTION 204 OF WRDA 1992, AS AMENDED

Section 204 of the Water Resources Development Act of 1992 authorizes the Corps of
Engineers to carry out projects for the protection, restoration, and creation of aquatic and
ecologically related habitats, including wetlands, in connection with construction, operation, or
maintenance of an authorized Federal navigation project. In essence, this authority provides for
the use of dredged material for the improvement of aquatic and ecologically related habitats. The
following summarizes the basic provisions/guidance for Section 204 projects.

a. Section 204 projects are cost shared on a 75 percent Federal -25 percent non-Federal
basis.
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b. The non-Federal sponsor is responsible for providing all lands, easements, and rights-of-
way, and for project operation and maintenance.

c. Section 204 costs are limited to the incremental costs in excess of those costs necessary
to maintain the navigation project in the most cost effective way, consistent with economic,
engineering, and Federal environmental criteria. For example, if it would cost $100,000 to place
dredged material in an acceptable placement site and $150,000 to place the dredged material in a
manner that would improve aquatic habitat, the non-Federal sponsor would be required to cost-
share only the $50,000 incremental cost needed to obtain the habitat benefits.

1.6.3 SECTION 206 OF WRDA 1996

Section 206 of the Water Resources Development Act of 1996 authorizes small aquatic
ecosystem restoration projects. Projects must be cost shared on a 65 percent Federal - 35 percent
non-Federal basis. The non-Federal sponsor must also assume responsibility for the operation
and maintenance of the project. As opposed to Section 1135 authority, no linkage to an existing
Corps of Engineers project is required.

1.6.4 SECTION 1103 OF WRDA 1986, AS AMENDED

Section 1103 of the Water Resources Development Act of 1986, as amended, authorized what
is commonly referred to as the Upper Mississippi River System Environmental Management
Program (UMRS-EMP). An important component of the UMRS-EMP is the Habitat
Rehabilitation and Enhancement Projects (HREP) program. Under this program, habitat projects
are being constructed throughout the Upper Mississippi River system. Projects constructed
within a National wildlife refuge are constructed at 100 percent Federal cost. Projects
constructed on non-refuge lands must be cost shared by a non-Federal sponsor. The
authorization for the UMRS-EMP expires in 2002. Bills are pending in congress that would
reauthorize the UMRS-EMP.



EXISTING SETTING

2.1 PHYSICAL SETTING

"Pool 5 is part of the Upper Mississippi River system and was created in 1935 by the
completion of Lock and Dam 5. The entire pool is about 23.5 kilometers long, extending from
river mile 738.1 to river mile 752.7. The target pool elevation is 660.0 feet above mean sea
level. Pool surface area is 4,835 hectares at this elevation.

Several tributaries empty into the Mississippi River within the pool. “Many of these tributaries
are small perennial to intermittent streams. Two large tributaries, the Whitewater and Zumbro
Rivers, enter pool 5 from Minnesota and strongly influence water quality.

The river meanders across a broad floodplain. The navigation channel in pool 5 is generally
located on the Minnesota side of the floodplain from Lock and Dam 5 to about river mile 742.5.
From that point, the navigation channel shifts toward the center of the floodplain and generally
remains there until river mile 751, where it begins to shift to the Wisconsin shoreline for the
approach to Lock and Dam 4. A major feature of pool 5 is Weaver Bottoms, a 1,600-hectare
backwater area located on the Minnesota side of the main channel between river miles 742.5 and

746.5.

2.2 WATER RESOURCES
2.2.1 UPPER MISSISSIPPI RIVER

Early summer (June) discharges at Lock and Dam 5 generally range from 850°to 1,550 cubic
meters per second (cms) (30,000 to 55,000 cubic feet per second (CFS)). By late summer,
discharges usually decrease to a range of 425 to 1,150 cms (15,000 to 40,000 cfs). Winter low
flows are usually in the range of 425 to 700 cms (15,000 to 25,000 cfs). Project pool elevation
for pool 5 is 660.0. Table 2-1 shows the discharges and stages associated with the various high
runoff events for the Mississippi River at Lock and Dam 5.

Table 2-1
Mississippi River Discharge Frequencies - L/D5
Last L/D5 L/D4
Event ccurren Flow Pool Elev. Tailwater
5-year (20% chance) April 1997 3,483 cms  660.1 668.2
10-year (10% chance) April 1997 4,248 cms 662.2 669.9
50-year (2% chance) April 1969  6,032cms  666.0 673.5
100-year (1% chance) April 1965 6,938 cms 667.6 675.0
2-1




2.2.2 ZUMBRO RIVER

The Zumbro River has a watershed of approximately 3,575 square kilometers, draining a
watershed in southeastern Minnesota with a large portion in agricultural use. The Zumbro River
at times can contribute a substantial amount of suspended sediment to the Mississippi River. The
Zumbro River contributes about 133,000 metric tons/year of sand to pool 5 (Colorado State
University 1979). This is about 27 percent of the sand inflow to the pool.

2.2.3 WHITEWATER RIVER

The Whitewater River has a watershed of approximately 780 square kilometers. The
Whitewater River enters the lower reaches of Weaver Bottoms. The Whitewater River at times
can contribute a substantial amount of suspended sediment to the Mississippi River. The
Whitewater River contributes a modest amount of bed load sediment to the Mississippi River.
Bed material sediment from the Whitewater River does not affect dredging requirements in pool
5. Coarse sediments from the Whitewater River are trapped in Weaver Bottoms.

2.24 WEST NEWTON CHUTE

West Newton Chute is a major secondary channel located in the upper reaches of pool 5. It
branches off the navigation channel to the right at about river mile 749.8 and rejoins the
navigation channe] at about river mile 747.6. West Newton Chute conveys about 22 percent of
the total river flow.

2.2.5 BELVIDERE SLOUGH

Belvidere Slough is a major secondary channel branching off the navigation channel to the left
at about river mile 748.0. The slough conveys about 26 percent of the total river flow. The
slough initially flows toward the Wisconsin shoreline and then follows that shoreline down past
Buffalo City, Wisconsin. Below Buffalo City, Belvidere Slough swings back toward the main
channel. In this area, bordering islands have been lost to erosion; however, the slough generally
retains a defined channel through this open water area. On some maps, Belvidere Slough is
shown as Pomme De Terre Slough. This report will use Belvidere Slough as that is the most
commonly used name.




2.3 GEOLOGY

Most of pool 5 is in an area not covered by the last glaciation. Pool 5 is underlain by
relatively flat-lying Cambrian and Ordovician sandstone, limestone, and dolomite. These rocks
were formed from sediment deposited by successive marine inundations occurring between 400
million and 600 million years ago. The sediments were later compacted and cemented forming
sedimentary rock. The sandstones have a combined thickness of more than 120 meters. They
typically are poorly cemented and are easily eroded. They have a high porosity and permeability
and are thus important aquifers in the basin. The sandstones are usually overlain by massive
limestone or dolomite rocks as much as 30 meters thick. The limestone and dolomite are more
resistant to erosion and are found capping bluffs and cliffs. The Minnesota bluffs are primarily
north or east facing, thus snow does not melt off during winter months. Because of the increased
moisture, they are generally heavily timbered. By contrast, the Wisconsin bluffs are primarily
south or west facing, causing drier conditions which support less timber and result in grassier
slopes, known as “goat prairies.”

The most significant geological event explaining the nature of the Mississippi River within
pool 5 occurred at the end of the Pleistocene glaciation approximately 10,000 years ago.
Tremendous volumes of glacial meltwater, primarily from the Red River Valley's glacial Lake
Agassiz, eroded the preglacial Minnesota and Mississippi River valleys. As meltwaters
diminished, the deeply eroded river valleys aggraded substantially to about the present levels.

Since post-glacial times, an anastomosing stream environment has dominated this reach of the
Mississippi River, due to the river's low gradient and oversupply of sediment from its tributaries.
Prior to the impoundment of pool 5 in the 1930's, the broad floodplain of the river was
characterized by a stream system that consisted of multiple channels, swampy depressions,
sloughs, natural levees, islands, and shallow lakes.

The soils of pool 5 are alluvial and vary in texture from silty clay to sand. The most common
soil associations include Abscota-Glendora-Kalmarville, Comfrey-Shiloh, Stony and Rocky
Land-Seaton-Boone, and LaCrescent-Elbaville-Lamoille. The composition of the soil depends
upon the manner in which the soil was laid down. The strata are composed of clay, silt, sand and
gravel and are very irregular. Most of the upland surrounding pool 5 is mantled with loess: a
wind-blown silt deposit several meters thick. The silt was eroded from glacial drift during the
later part of the Pleistocene Ice Age. Stream banks plainly show the varying thickness of the
different materials and in many places the lack of continuity of the sand and gravel layers above
low water level. The loess is easily eroded and thus large amounts are eroded by streams each
year. Sand and gravel strips border most sloughs, but some of the larger, more elevated areas
between the sloughs are covered with heavy, silty loam which is underlain with sand or gravel.



2.4 WATER QUALITY

Pool 5 of the Mississippi River has variable water quality. On the east side of the valley,
water quality is good with low levels of suspended solids, reflecting the influences of Lake Pepin
and the Chippewa River. However, the Zumbro and Whitewater tributaries entering on the west
side of pool 5 drain predominately agricultural areas and add extensive loads of suspended solids
and agricultural chemicals.

Except for isolated sloughs and backwater lakes, the dissolved oxygen content of the water
remains high year round and above levels required to sustain a quality fishery. In an isolated area
immediately below Lock and Dam 4, Finger Lakes, aeration culverts were recently added to the
lock and dam dike to correct problems with dissolved oxygen. Because of its turbulent nature,
the river is well aerated and it can assimilate a considerable biochemical oxygen demand (BOD)
loading. Fertility levels (nitrogen, phosphorus, potassium, calcium, etc.) are ample to support
luxuriant growth of rooted aquatics and algae. Mead (1995) in their investigations of
contaminants in the Mississippi River from 1987 to 1992 found water quality to be generally
better in this reach of the River than above Lake Pepin and in the reach downstream where
tributaries that drain the Corn Belt begin to enter the Mississippi River.

Sediment quality is generally good in pool 5. Main channel sediments are primarily medium
to coarse sands with only trace amounts (generally less than 3 percent by weight) of silts and
clays. Backwaters sediments consist of fine material and sand. Levels of pesticides and other
chlorinated hydrocarbons were generally below detection limits in all main channel and
backwater samples that have been tested. PCB's have been detected in backwaters, but were
generally less than 10 parts per billion. Selected heavy metals and nutrients were found in
relatively low concentrations in the sediment samples that have been analyzed in pool 5.



2.5 VEGETATION

Vegetation in pool 5 shows an overlapping of eastern and western species. Several high "sand
prairie” areas are scattered along the river valley forests, offering habitat conditions normally
found much farther west. The climate moderation also allows more southern plant species to

_extend their ranges up the river valley.

Forested areas in the region are of two types; upland xeric southern forests, and lowland forest
of the floodplain. The small amount of upland forest is found at the edge of the Richard Dorer
Memorial Forest. Forested areas are primarily wetland forests area found on river islands and
riparian shorelines. Pool 5 contains about 2,400 hectares of wetland forest habitats. These
forests are typically seasonally flooded. The soil is without standing water during most of the
growing season, but is waterlogged within at least 10 centimeters of the surface. Dominant tree
species in the floodplain forest type are river birch, cottonwood, silver maple, and black willow.
American elm was once a dominant species in the floodplain forest; however, the occurrence of
this species has been greatly reduced due to Dutch elm disease. Species that dominate in the
better drained areas are American elm, silver maple, green ash, basswood, and black ash.

Inland fresh meadows are similar to wetland forests in that their soils are waterlogged.
Vegetation found on fresh meadows includes sedges, rushes, redtop, reed grasses, cattails, manna
grasses, prairie cordgrass and mints.

Three classes of fresh marsh wetlands, shallow, deep, and open water, can be found in the
floodplain of pool 5. They mostly occur along major tributaries, on islands, or on peninsulas
located throughout the river segment and within the channel of the Mississippi. In the mid-
1970's, pool 5 contained about 1,560 hectares of marsh wetland. Fresh marsh soils are usually
waterlogged during the growing season. Water depths vary from 0.15 to 3.0 meters. Since
inundation however, the amount of vegetation has fluctuated and gradually declined reducing
many backwater marshes to open, windswept, riverine lakes. Emergent vegetation in these
wetlands include grasses, bulrushes, spikerushes, cattails, arrowheads, smartweeds, coontail,
water lilies and spatterdocks. Phragmites also is present and provides important cover for
wildlife. Submergent vegetation includes American wild celery, coontail, milfoil, water

stargrass, and sago pondweed.



2.6 FISH AND WILDLIFE

Pool 5 has good, diverse habitat for both fish and wildlife. Habitat types present in pool 5
include most of the classifications of Wilcox (1993). The most prevalent aquatic habitats in pool
5 include main channel, channel border, slough, river lakes, and tailwater. The important
characteristics of these habitat types, relative to fish and wildlife uses are described below.

Main channel - The main channel usually conveys the majority of the river discharge and in
most reaches includes the navigation channel. It has a minimum depth of 2.7 meters and a
minimum width of 122 meters. A current always exists, varying in velocity with water stages.
The bottom type is mostly a function of current. The upper section usually has a sand bottom,
changing to silt over sand in the lower section. Patches of gravel are present in a few areas. No
rooted vegetation is present. Pool 5 contains about 235 hectares of main channel habitat.

Main channel border - Main channel borders are the areas between the navigation channel and
the river bank. Channel borders contain the channel training structures (wing dams, closing
dams, revetted banks) and thus a diversity of depths, substrates, and velocities can be found in

this habitat type. The bottom is sand in the upper section of the pool and silt in the lower.
Definable plant beds are frequently absent, but single species submersed plant clusters are
sparsely scattered in areas of reduced current. Pool 5 contains about 655 hectares of main
channel border habitat.

Secondary channel - Secondary channels are large channels that carry less flow than the main
channel. Undercut or eroded banks are common along the channels’ departure from the main
channel. The bottom type usually varies from sand in the upper reaches to silt in the lower. In
the swifter current there is no root vegetation, but vegetation is common in the shallower areas
having silty bottoms and moderate to slight current. Pool 5 contains about 450 hectares of

secondary channel habitat.

Sloughs - Sloughs are characterized by having no current at normal water stage, mud bottoms,
and an abundance of submerged and emergent aquatic vegetation. Pool 5 includes about 1,400
hectares of slough including the backwaters of the Weaver Bottoms and Belvidere Slough.

These areas provide excellent spawning, nesting, and rearing areas, although sedimentation and
loss of vegetation are causing a decline in the fish and wildlife habitat values of these areas.

River Lakes and Ponds - River lakes and ponds are distinct lakes formed by fluvial processes
or are artificial (excavated or impounded). They may or may not have a slight current, depending
on their location. Most of the bottoms are mud or silt, often consisting of a layer two or more
feet thick. Aquatic vegetation in these bodies of water can be highly variable. Emergent
vegetation is generally restricted to the perimeter of these water bodies. Pool 5 contains about

1,155 hectares of river lakes and pond habitat.



Tailwaters - Tailwaters are the areas downstream of the navigation dams with deep scour
holes, high velocity, and turbulent flow. The bottom is mostly sand. No rooted vegetation is
present. Pool 5 contains about 30 hectares of tailwater habitat.

2.6.1 WILDLIFE

The numerous backwater areas such as Weaver Bottoms, Belvidere Slough, and Mosiman's
Slough interspersed with forested islands provide good habitat for a variety of wildlife species.
Relatively abundant species include white-tailed deer, gray fox, raccoon, beaver, muskrat, mink,
and cottontail rabbit. Less abundant species would include otter, opossum, and gray and fox
squirrels. The Upper Mississippi River National Wildlife and Fish Refuge provides high quality
wildlife habitat in this reach. .

Backwater areas and lake type habitats provide important habitats for bald eagles and
significant numbers of waterfowl each year. Waterfowl use in general has declined, likely due to
a combination of lower overall waterfowl populations and changing habitat conditions on the
Upper Mississippi River. The backwater areas of Weaver Bottoms and Belvidere Slough provide
important habitats for canvasback ducks, common moorhens, and Forster's terns. Use of Weaver
Bottoms by diving ducks and tundra swan has declined in recent years. However, use by dabbler
ducks and Canada geese has remained fairly constant. Great egrets and blue herons are the most
common wading birds to use the area. Spotted sandpiper, killdeer, and black terns nest within
Weaver Bottoms. Other shorebirds and gulls that use the area include sandpipers, herring gulls,
and ring-billed gulls. Large numbers of pelicans and cormorants also use the Weaver Bottoms

arca.

The sand prairie and marsh areas north of Weaver bottoms provide habitat for a species of
rare turtle and many species of waterfowl. Diverse wetlands in the McCarthy Lake WMA
provide important habitat for Blanding’s turtle, a state endangered species. In addition, a small
population of sandhill cranes nests in the McCarthy Lake WMA. A large heron rookery is found

in the Zumbro River bottoms.

The floodplain of pool 5 provides habitat for a wide variety of amphibians and reptiles.
Species found in the floodplain and adjacent sand prairies include the snapping turtle, map turtle,
false map turtle, Blanding's turtle, painted turtle, smooth softshell, spiny softshell, northern water
snake, eastern garter snake, bullsnake, fox snake, eastern tiger salamander, American toad, gray
treefrog, western chorus frog, green frog, and leopard frog.



2.6.2 FISH

The continuum of aquatic habitats ranging from fast flowing main channel to lotic backwaters
is present which provides for a great diversity and abundance of fish. UMRCC (1983) lists 83
species of fish that have been recorded from pool 5. Common sport fish include walleye, sauger,
yellow perch, white bass, bluegill, black crappie, smallmouth bass, largemouth bass, and
northern pike. The most common rough fish include common carp, shorthead redhorse, spotted
sucker and freshwater drum. The most common forage fish include gizzard shad and spottail
shiner.

Wisconsin Department of Natural Resources fish managers believe lbck and Dam 5 provides
the most significant barrier to fish passage of the navigation dams on the Upper Mississippi
River (see later discussions concerning this subject in this report).

2.6.3 AQUATIC INVERTEBRATES

There is a large assemblage of invertebrate species within the pool. The varied invertebrate
fauna is due to the wide variety of habitats in the area. Lake forms of invertebrates find suitable
habitat in the lentic portions of the pools. Organisms which require running water find a wide
range of water velocities in the tailwaters, main channel, along the wing dams, and in side
channels. The rocks associated with wing dams and shoreline protection provide a suitable
habitat for specialized invertebrates.

2.6.3.1 Mussels

The pool also supports various species of mussels. The threeridge, pimpleback, pigtoe, and
threechorn are common in this reach. Minor species of mussels in this reach includes the purple
pimpleback and purple pocketbook. In Wisconsin, it is legal to commercially harvest the
threeridge, pigtoe, pimpleback and mapleleaf. In Minnesota, the only mussel species legal to
harvest is the threeridge. The zebra mussel is present in pool 5 and its numbers have steadily
been increasing since its first reported occurrence in 1991. The impacts of zebra mussels are
still unclear but it generally thought to be deleterious.

2.6.3.2 Insects

Burrowing mayflies are abundant along much of the Mississippi River. Nymphal forms of the
three major species (Hexagenia bilineata, H. limbata, and Pentagenia vittigera) are efficient

detritivores and an important food organism for many species of fish.



2.7 THREATENED AND ENDANGERED SPECIES

The peregrine falcon (Falco peregrinus), and bald eagle (Haliaetus leucocephalus) are
Federally-listed wildlife species that may occur in pool 5. The peregrine falcon (listed as
endangered) may use the area during migrations but no active nesting sites are known to exist in
the immediate vicinity. A historic peregrine falcon nesting site is located on the cliffs in Latch
State Park. This site was last occupied in 1988.

Early in the fall until freeze up, bald eagles (listed as threatened) gather in the Weaver
Bottoms area. Bald eagles also make use of the tailwaters as winter feeding areas. There are
three active bald eagle nesting sites in pool 5 that have produced fledglings over 2 number of
years. Bald eagles have an established winter night roost (November - April) in the backwater of
the Zumbro River. They feed along the main channel during the day, and at night roost in the
river bottoms just downstream of the Finger Lakes.

Eleven aquatic species with state protected status occur in this reach of the Mississippi River.
Nine of these species are fish and two are mussels (table 2-2). The Higgins’ eye pearly mussel
(Lampsilis higginsi) is listed as Federally endangered. However, it has not been recorded in
recent times in pool 5 or in adjoining pools. None of the fish species have Federal protection nor
are they listed threatened or endangered in Minnesota. However, the paddlefish has been
identified by the USFWS as a potential candidate.

Five protected species of plants occur in this reach. All but one are Wisconsin state-
threatened species found in Buffalo County, Wisconsin. The rough-seeded flameflower found in
Wabasha, Minnesota is a state endangered plant. None of the plants are Federally-listed. The
plant species are listed in table 2-2.

Four additional species are listed with protected status (table 2-2). The sand prairie and
marshland north of Weaver Bottoms provide habitat for the loggerhead shrike. Thirteen
occurrences of the Blanding's turtle have been reported within pool 5 near the McCarthy Lake
WMA. The largest known population of Blanding's turtles is in and along pool 5. The Ottoe
skipper butterfly is an upland species.



Table 2-2

Protected Species of Pool 5 of the Upper Mississippi River

Species
Peregrine Falcon
Bald Eagle
Loggerhead Shrike
Blanding's Turtle
Wood Turtle

Black Buffalo
Blue Sucker
Crystal Darter
Goldeye
Greater Redhorse
River Redhorse
Pallid Shiner
Speckled Chub
Paddlefish
Skipjack Herring
Lake Sturgeon
Pirate Perch
Yellow Bass

Higgins' Eye Pearly Mussel
Rockshell
Bullhead
Monkeyface Mussel
Washboard
Ohio River Pigtoe
Buckhorn
Spike
Fluted Shell
Black Sandshell
Hickorynut

Ottoe Skipper Butterfly
Clustered Broomrape
Prairie Thistle
Tubercled Orchid
White Lady's Slipper
Rough-seeded Flameflower

Federal
Status
endangered
threatened

——
-
-——

candidate

endangered
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Wisconsin

Status
endangered
threatened
threatened
threatened

threatened
threatened
endangered
endangered
threatened
threatened
endangered
threatened
threatened

threatened

threatened
threatened
threatened
threatened

Minnesota

Status
endangered
threatened
threatened
threatened
threatened

special concen
special concern
special concern

special concern
threatened
special concern
special concern
special concern
special concern

endangered
endangered
threatened
threatened
threatened
threatened
special concern
special concern
special concern
special concern

threatened

endangered



2.8 CULTURAL RESOURCES

Of the 22 archeological sites known in this pool, 19 of these are in Wabasha County,
Minnesota. There are no archeological sites within pool 5 that have been placed on the National
Register. Of the historical sites within pool 5, 24 historic properties are located in Wisconsin,
with most in the communities of Alma, Buffalo, and Cochrane in Buffalo County, Wisconsin.
Three properties are on the National Register. A multiple-resource district for Aima, which
includes some archeological sites, is also on the National Register. Only one historic site within
pool 5 has been recorded for Minnesota. A shoreline cultural resources survey made in 1997
(Thomas C. Pleger, 1997, A Phase I Archaeological Survey of the Floodplain of Pool Nos. 5, 54,
and 6 of the Upper Mississippi River Valley, The Mississippi Valley Archaeology Center at the
University of Wisconsin-La Crosse, Reports of Investigations No. 248) found only one
additional site in Pool 5. This newly recorded site is 47 BF 206, an historic EuroAmerican

building foundation on the Wisconsin shore.

There are six archeological sites in the area of West Newton Chute and Weaver Bottoms.
These sites range from the Woodland era mounds to historic lumber rafting sites. Given the
extent of prehistoric Indian and historic lumbering activities in the Weaver area, the potential for
cultural resources is high. However, before inundation by Lock and Dam 5, most of the Weaver
Bottoms area had been low-lying marsh and bottomland forest, and the likelihood of finding
cultural resources in the project area is small. The changes to Weaver Bottoms since inundation
make the likelihood of finding intact cultural resources even smaller.

Pool 5 also contains a number of cultural resources, as yet unevaluated in terms of their
eligibility for the National Register of Historic Places, associated with the navigation channel
itself. These include historic shipwrecks and wing dams. At least four shipwrecks are known for
pool 5. Three of these (the earliest is the 1853 wreck of the West Newton) are at the foot of West
Newton Chute, evidently a hazardous bend for navigation for decades. The wing dams of pool 5
are also associated with the early history of Euro-American transport on the river. Wing dams in
pool 5 were built as part of several Corps of Engineers projects to improve navigation on the
river: the 1.4-meter channel built between 1878-1906 and the 1.8-meter channel authorized in

1907.

2.9 SOCIOECONOMIC SETTING

Alma and Buffalo City, Wisconsin are the largest communities on the pool. The village of
Minneiska is the largest Minnesota community bordering the pool. Adjacent larger Minnesota
communities are Wabasha, located 16 kilometers upstream, and Winona, located 40 kilometers
downstream. The pool is also adjacent to Buffalo County on the Wisconsin side of the river.

Despite the sparsity of river communities, pool 5 is not isolated. Primary highways either
closely parallel the shorelines for considerable distance along both sides of the pool or follow the
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nearby high-terraced areas within the valley in the same general north-to-south direction.
Networks of secondary, county, and township roads connect with the primary roads to service the
areas adjacent to the pool and to provide access from outlying areas. Railroads closely parallel
the primary highways on both sides of the pool. No highway or railroad crossings from

_ Minnesota to Wisconsin are located on pool 5. Neither airline service nor small airports are
available in the immediate area. There are two commercial navigation facilities in pool 5; one
just downstream from Alma, Wisconsin at R M. 751.5 LB and the second near Indian Point at R.
M. 748.0 LB.

Agriculture encompasses the largest single land use in this reach. Large tracts of agricultural
land are found in Buffalo County, Wisconsin, and between the river and the Richard Dorer
Memorial Forest in Minnesota. Pool 5's only commercial dock handles coal for an electric utility
company, the Dairyland Power Co-op. More significantly, pool 5 serves as a thoroughfare for
the river traffic between the region south of pool 5 and the Twin Cities.

2.10 RECREATION

Recreation activities in pool 5 include fishing, recreational boating, hunting, trapping,
camping, birdwatching, canoeing, island beach use and sightseeing, primarily at lock and dam
observation decks. Pool 5 provides 11 boat accesses with a total of 13 launching lanes (7in
Wisconsin and 6 in Minnesota), 227 parking spaces, 12 marina slips, 16 rental boats, 141
camping units, and 43 picnic units. The dredged material disposal islands along the main
channel throughout the pool are popular with recreational boaters. Weaver Bottoms historically
has been one of the most heavily used waterfow! hunting areas on the Upper Mississippi River.
Compared to other areas, pool 5 provides fair to good hunting and trapping opportunities.

Pool 5 contains federal and state management areas, parks, refuges, and recreation areas. Two
major parks near the pool are John Latsch State Park in Minnesota and Buena Vista Park in
Wisconsin. John Latsch State Park, developed and operated by the State of Minnesota, overlooks
pool 5 from the bluff area just upstream from Lock and Dam 5.

The Upper Mississippi River National Wildlife and Fish Refuge provides high quality wildlife
habitat in this reach. The backwater areas of Weaver Bottoms and Belvidere Slough provide
good waterfow! hunting and trapping. Mosiman's Slough is one of the most heavily fished areas
in pool 5, particularly during the winter icefishing season. The 367 hectare Kellogg-Weaver
Dunes Minnesota State Natural Area located in Wabasha County is a significant sand prairie
grassland ecosystem. Many of the surrounding bluffs and valleys in Minnesota are part of
Richard J. Dorer Memorial State Forest, which covers 17,400 hectares in Wabasha County.
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Area State  County
Richard J. Dorer Memorial State Forest MN Wabasha
John Latsch State Park - MN  Winona
Buena Vista Park WI  Buffalo

Kellogg-Weaver Dunes State Natural Area MN Wabasha
Upper Mississippi River National

Wildlife & Fish Refuge MN,WI All
Whitewater State WMA MN Wabasha/
Winona

McCarthy Lake Wildlife Area MN Wabasha

Type: Federal (F), State (S), Local (L) ND=No Data

Hectares
17,400
135

ND

367

11,125
1,150

Type

1y nwrunwmw

»nwn



HISTORIC CHANGES

This section summarizes changes to pool 5 brought about by various navigation projects and
other Federal activities. The purpose is to provide a background for the current conditions in
pool 5. It is not intended as a detailed description of all the changes that have occurred to the
Mississippi River and its basin since European settlement.

3.1 EARLY NAVIGATION PROJECTS

The first navigation modifications and maintenance on the Upper Mississippi River were
legislated by Congress in 1824, when the Corps of Engineers was authorized to remove snags,
shoals, and sandbars, and to close sloughs and backwaters so that flows were confined to the

main channel to maintain depths for navigation.

The first comprehensive modification of the river for navigation was authorized by the River
and Harbor Act of 1878. This legislation authorized a 1.4-meter channel from the mouth of the
Missouri River to St. Paul, Minnesota. The 1.4-meter channel was maintained by constructing
dams at the headwaters of the Mississippi River to impound water for low flow supplementation,
bank revetments, closing dams, and longitudinal dikes. A 1.8-meter navigation project was
authorized by the River and Harbor Act of 1907. The additional depth for the 1.8 meter channel
was obtained by increased construction of wing dams supplemented by limited dredging.
Usually the banks opposite a wing dam field were protected with rock revetments to prevent
erosion.

Available records show that a total of about 150 wing dams, 18 closing dams, and 4 trailing
dams were constructed in the study area. (Trailing dams are rock structures generally constructed
off the lower ends islands, usually oriented parallel to the main channel.) A large percentage
were repaired and/or modified in the early 1900's. In the 1930, 2 wing dams were removed.
Approximately 16 kilometers of rock revetment were constructed in the study area.

These early navigation structures were designed to confine flow to the main channel. The
closing dams would have reduced flow down side channels and, in combination with the wing
dams, increased velocity and sediment transport in the main channel, resulting in a deeper
channel. Sediments accreted between wing dams and in cut off side channels, converting aquatic
habitat to terrestrial habitat. This accretion and conversion is readily evident on pre-lock and

dam aerial photographs.



3.2 NATIONAL WILDLIFE REFUGE

The Upper Mississippi River National Wildlife and Fish Refuge was authorized in 1924. The
immediate effect of creation of the Refuge was the purchase of land for fish and wildlife
management. The authorization of the 9-Foot Navigation Channel project in 1930 halted large
scale purchases of land for the Refuge. Had this navigation project not come about, one of the
major effects of the Refuge would likely have been the prevention of levee construction and
conversion of large portions of the floodplain to agriculture as has occurred in the lower Zumbro
River, Whitewater River, and the more southern reaches of the Upper Mississippi River.

3.3 9-FOOT NAVIGATION CHANNEL PROJECT

The River and Harbor Act of 1930 authorized the 9-Foot Navigation Channel project and led
to the construction of a series of locks and dams to provide the necessary water depths. Land that
would be affected by the increased water levels was purchased. The Corps purchased
approximately 3,060 hectares in pool 5. About 2,910 hectares of this land are managed as part of
the Upper Mississippi River National Wildlife and Fish Refuge under a cooperative agreement
between the Corps and the Service.

Lock and Dam 5 was completed in 1935. The dam has a head of 2.7 meters at normal project
pool elevation 660.0. Normal tailwater elevation is 651.0. Creation of the pool inundated
thousands of acres of land. A study published by the Corps of Engineers (1978) showed the
changes in habitat types in pool 5 between 1929 and 1973 (table 3-1).

The effects of creation of the navigation pools have been described in many other studies.
They can be synopsized as follows. Creation of the navigation pools created thousands of acres
of new aquatic habitat, benefiting those forms of fish and wildlife adapted to this habitat. Major
beneficiaries were lentic fish species, waterfowl, marsh and other water birds, and furbearers.
Adversely affected were terrestrial wildlife and lotic fish species. The period from creation of
the locks and dams through the late 1950's could be termed an "era of plenty" due to the abundant
fish and waterfow] resources generated by the newly created aquatic habitats.

As soon as the navigation pools were created, natural processes began to transform them.
During the "era of plenty" noted above, these transformations either were not noticed, or were not
given much concern by the public. In the 1960's, resource managers and the public began to take
more notice of these natural changes, most specifically the filling of backwater habitats with
sediments. Sedimentation was probably the most significant resource concern in the 1960's and
1970's, and still is an important concern.



Table 3-1
Changes in Hectares of Habitat Types for Pool 5
1929 - 1973
Habitat Type 1929 1973  Net Change*
Main Channel , 448 234 - 214
Main Channel Border 207 657 + 450
" Side Channels 0 449 + 449
Sloughs 549 1,401 + 852
River Lakes and Ponds 84 1,156 + 1,072
Tailwaters _ 0 31 + 31
Marsh 456 1,559 +1.103
Total Aquatic 1,744 5,487 + 3,743
Forest 2,935 2,410 - 525
Brush 746 131 - 615
Meadow 2,512 1,156 - 1,356
Sand 625 110 - 515
Agriculture 4,061 3,130 - 931
Residential/Commercial _125 674 + _549
Total Terrestrial 11,004 7,611 - 3,393

* totals do not balance as the study areas used for the two years differed by about 350 hectares
Within the last 20 years, other changes associated with impoundment have become the subject
of concern. Some of the more significant are:

a) disruption of the annual hydrograph, as well as the attenuation of hydrograph extremes,
especially during drought or low water conditions ‘

b) disruption of the hydraulic processes that would occur in an unimpounded or
unconstrained river

¢) declines in aquatic vegetation
d) declines in bathymetric diversity
e) forest stand uniformity and succession changes related to a) and b) above

f) loss of islands



All of these have applicability in pool 5. The natural hydrograph has been disrupted by the
creation and regulation of pool 5. Regulation of the pool can attenuate minor high water events,
but generally, there is little or no effect on larger flood events. More significant is that
maintenance of the pool creates a relatively fixed low water elevation. Water levels do not
decline below this point during annual low water periods or during droughts. This interrupts
natural physical and biological processes associated with and/or requiring periodic low water.
Impounded areas above the navigation dams experience a leveling effect due to wind wave action
eroding the high points and trapped sediments filling in old channels.

The hydraulic processes that would occur in an unimpounded or unconstrained river have also
been disrupted. Wing dams, closure structures, and bank protection are all designed to constrain
flow to the main channel. This reduces flow to side channels and other backwater areas. It also
constrains the river from creating new side channels or sloughs, and from building of new islands

and channel levee landforms.

3.4 WEAVER BOTTOMS PROJECT

The Great River Environmental Action Team (GREAT) I was organized in 1973 to identify
and assess the problems associated with the multipurpose use of the UMR and develop
recommendations for improved management of the UMR's resources. One of the areas studied by
the GREAT I team was the deteriorating habitat quality of the Weaver Bottoms, a 1,600-hectare
backwater lake in pool 5. A dramatic decline in marsh vegetation and the inability of the marsh
to recover was attributed to a variety of reasons, including two major floods in the 1960's,
uprooting and removal of plants by ice, changed flow and sedimentation patterns, and reduced
water clarity caused by wind-induced wave resuspension of sediments. As a result the Weaver
Bottoms Rehabilitation Project was designed to 1) reduce flows entering the backwater by
modifying side channels and 2) reduce wind fetch and resuspension of sediments by creating
barrier islands. A third goal was to provide a long-term channel maintenance plan for lower pool

5.

The Rehabilitation Project was designed to be completed in two phases. Phase I, completed in

1987, included partial or complete closures of secondary channels into Weaver Bottoms and two .

islands in the open water area of Weaver Bottoms. Phase II (construction of additional islands
and/or other measures) was to be implemented only after the effects of the Phase I effort was
thoroughly evaluated through the comprehensive 10-year interagency Resource Analysis
Program (RAP) that was established to evaluate the effects of the project. An interim report on
the RAP was published in 1992. Major conclusions of the interim report were that the project 1)
significantly altered flow and sedimentation patterns in lower pool 5; 2) has had very little
influence on habitat quality for vegetation or fish and wildlife in Weaver Bottoms or in adjacent
areas of pool 5; and 3) additional monitoring and special studies were necessary to evaluate the
overall effectiveness of the project and to design future measures for Phase II implementation.



A report summarizing the additional monitoring and studies and identifying additional
construction measures that could be pursued in Phase Il was completed in 1998 (Nelson, et al.
1998) The recommendations from the report are summarized below:

Habitat Enhancement

o Work with the Water Level Management Task Force to evaluate the use of pool drawdown in
pool 5 as a management technique for improving conditions for aquatic vegetation.

o Increase river - floodplain connectivity by increasing side channel flows to about one half of
what they were pre-Weaver Bottoms project, either through modification or natural
development.

o Construct additional habitat islands in Weaver Bottoms.
o Conduct backwater dredging to improve overwintering habitat for fish.

Channel Maintenance Management Plan

o Work to find alternative placement sites for dredged material from the Sommerfield Island and
Minneiska dredge cuts, possibly using the material for island construction in lower pool 5.

o Optimize navigation channel maintenance by altering main channel hydrodynamics and
sediment transport.

o Stabilize Roebuck’s Run and stabilize the shoreline of the Lost Island containment site.

Watershed/Tributary Management

o Support for watershed management in the Whitewater River and Zumbro River watersheds to
reduce sediment inputs to Weaver Bottoms.

Administrative/Monitoring
o Continue the Weaver Bottoms Resource Analysis Program

o Continue periodic monitoring to evaluate effects of Phase II projects.



FUTURE CONDITIONS

4.1 OVERVIEW

Planning for the future requires projecting future conditions under various scenarios,
including the no action scenario. Corps of Engineers planning regulations (ER 1105-2-100)
provide the following guidance concerning this subject. Future without plan conditions are the
most probable conditions based on:

a) trend and existing condition information
b) available related forecasts, e.g., land use plans, population projections

c) established institutional objectives and constraints and local customs and traditions, €.g.,
authorized projects, refuge master plans, local recreational preferences

d) reasonably foreseeable actions of people in the absence of any proposed action

e) reasonably foreseeable natural occurrences, e.g., annual high water, natural succession

4.2 PLANNING HORIZON

A planning horizon is necessary for any planning effort. Planning horizons can range from
the very short term (5 years) to the long term (100+ years). The planning horizon should be
commensurate with the nature of the planning effort, the scope of the expected products of the
planning effort, and the ability to predict future conditions. Channel management planning is
considered a mid-range planning effort. Any projects that are implemented will likely be
functional for 25 to 50 years, and possibly longer. Structural features may be relatively

permanent.

A planning horizon of 50 years was selected because it provides a reasonable balance between
the expected life of any recommended solutions and the ability to predict future conditions on the

Mississippi River.

Consideration was given to using the 40-year planning used for the planning for long-term
dredged material placement sites in the St. Paul District. This was the time frame used in the
GREAT I study. There was nothing unique that led the GREAT I study team to select a 40-year
planning period, a somewhat unusual time frame. It was simply a matter of convenience.
GREAT I channel maintenance planners did not believe that many of the GREAT I
recommendations would be implementable until 1985. They selected the year 2025 as the end
year for their planning period, probably because it is the quarter century mark. There is little
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relationship between this study and long-term dredged material planning, other than any
measures implemented to reduce dredging requirements will extend the lifetime of existing
dredged material placement sites. Therefore, using the same 40-year planning period that was
used for dredged material placement planning was not considered necessary.

Because of the time required to complete this study and implement any recommended actions,
and to use rounded years for easier understanding, the 50-year planning period for this study is
defined as 2001 to 2050.

4.3 NAVIGATION PROJECT

As described earlier, the existing navigation project has had a significant effect on the river
and its landscape. Estimating future conditions relative to fish and wildlife habitats and to
recreation and other public uses of the river is highly dependent on the future of the navigation
project. Therefore, it is necessary to predict in what form the navigation project is likely to exist
during the period 2001-2050.

For this study, it is projected that the 9-Foot Navigation Channel project will continue to exist
and function during the period 2001 - 2050 in a manner very similar to the last 60+ years. The
locks and dams, supplemented by maintenance dredging, will be required to maintain a 2.7-meter
navigation channel. '

One change expected to occur with the project is water level management. Within the 2001-
2050 time period, modifications to existing water level management to benefit fish and wildlife
will likely be implemented. The exact nature of future water level management will require
detailed analysis of potential benefits and negative effects. Options may range from minor
adjustments to existing regulation to large scale drawdowns.

Existing conditions relative to channel maintenance are not expected to change appreciably.
Measures that would have a significant effect on maintenance dredging requirements, such as
reduced depth dredging and improved channel monitoring, have already been implemented. It is
likely that those locations currently requiring frequent channel maintenance (such as in the Fisher
Island area) would still require frequent maintenance dredging.



4.4 FISH AND WILDLIFE HABITAT

Pool 5 is part of the aging reservoir system on the Upper Mississippi River and is
experiencing many of the habitat changes that are occurring throughout the system. The
biological diversity and abundance of fish and wildlife, including highly valued species, have and
will continue to decline as a result of the reservoir aging process. Continued operation and
maintenance of the navigation system will produce further changes to the condition of floodplain
and aquatic habitats.

4.4.1 PHYSICAL HABITAT CONDITIONS

Future changes in river geomorphology and hydrodynamics will greatly influence the future
ecological characteristics of the Upper Mississippi River. Transport and deposition of fine and
coarse sediments in an altered hydrologic regime will determine future floodplain morphology.
Channel training structures have and will continue to some degree affect river flow and sediment

transport.
4.4.1.1 Training Structures

Training structures affect the river at four different spatial scales. These are the local scale
(e.g., near the training structure), the river reach scale (e.g., typically a3 to 15-kilometer river
reach with interdependent hydrodynamics), the navigation pool scale, and the floodplain scale
(e.g., multiple pools).

The River and Harbor Acts of 1878 and 1907 authorized the development of 1.4- and 1.8-
meter channels respectively. These channel depths were achieved through dredging and the
construction of wing dams, closing dams, and bank revetments on the Upper Mississippi River
during the late 1800's and the early 1900's. In pool 5, most of the wing dams were constructed
between 1899 and 1910. The construction of training structures (wing dams, closing dams, and
bank revetments) had significant impacts on the river at all four spatial scales. Locally, scour
holes formed adjacent wing dam tips and near the shoreline, and sediment deposition occurred in
off-channel areas, termed "safe places" in earlier documents. In many cases, these "safe places”
were between wing dams where accretions resulted in the formation of "fast land.” Training
structures caused the number and area of islands to increase, with a concurrent decrease in the
surface area of the main channel (Chen and Simons 1979). In pool SA, Anderson et al. (1983)
estimated that 45 percent of the total length of channel structures has been either buried or lost
through erosion. Narrowing of the channel with control structures and sediment deposition
increased low flow velocities and caused bed erosion in the main channel. The construction of
closing dams along with sediment accretions in off-channel areas reduced hydrodynamic
connectivity affecting river reach and floodplain scale dynamics. In a few cases, new secondary
channels (e.g., Roebuck's Run) formed, increasing hydrodynamic connectivity between
backwaters and the main channel.



The construction of locks and dams in the 1930's submerged most training structures,
significantly changing how they affect river dynamics. On a local scale, the hydrodynamics
around training structures continues to be complex. A scour hole usually developed at the tips of
wing dams and at notches in closing dams. Sediment accretion occurred between wing dams and
adjacent scour holes. Many training structures provide local diversity and habitat (Anderson et
al. 1983 and Pitlo in Burch et al. 1984).

On a river reach scale, the effects of training structures on river planform (configuration of the
channels, lakes, islands, and other features found in a river valley) were reduced to varying
degrees due to inundation. Nanda and Baker (1983) report that adequate, training structures,
submerged 3 to 5 feet below low water surface elevation, are effective. Generally, this means
that in the upper and middle reaches of pools they continue to some degree to affect reach
specific hydrodynamics and sediment transport. In the lower pools, training structures are more
deeply submerged and less effective. In many instances, lower pool structures are buried in
sediment. Lower pool 5 may be an exception since the earth dike for dam 5 is positioned in the
floodplain in such a way that river flow is forced back into the main channel. Hydrographic
surveys show significant scour holes near the ends of wing dams in this reach, indicating that
they are affecting channel bathymetry.

For submerged wing dams, one equation for the ratio of contracted depth to uncontracted
depth was given by Anderson and Davenport (1968) as

Yn/Y = (Qc/Q)*0.857 * (W/Wn)"0.857

Yn = contracted channel depth

Y =uncontracted depth

Qc = flow in the contracted section
Q = total main channel flow

W = width of main channel

Wn = width of contracted channel

For a 300 meter wide channel encroached by 100 meters of wingdams (a typical situation), a
contracted section flow to main channel flow ratio (Qc/Q) of 0.67 would result in no effects of
wing dams on channel depths (i.e. Yn/Y <1). In other words, if wing dams are submerged
enough so that about 30-percent of the total main channel flow is conveyed over them, they are

ineffective.

Inundation also submerged closing dams and created new secondary channels, which
increased hydrodynamic connectivity, making all training structures less effective. The two
largest secondary channels in pool 5, West Newton Chute and Belvidere Slough, had closing
dams constructed across their upstream ends in the 1880's. These two channels today convey 22-
percent and 26-percent of the total river flow respectively. The structure at Belvidere Slough has
a mean depth of only 3.1 feet for average flow conditions in pool 5. Absent a closing dam, flow
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in Belvidere Slough would undoubtedly be greater; however ,this would have decreased the size
of Roebuck's Run, the other large secondary channel entering this backwater. The combined
discharge through Roebuck’s Run and Belvidere Slough would be somewhat greater with the

closing dam removed. The increased hydrodynamic connectivity affects both backwater habitat
_ and navigation channel dredging. Based on St. Paul District data, dredge cut location is
~ correlated more closely with secondary channel flows than with training structure density. This

is the reason that the reach adjacent Weaver Bottoms requires constant maintenance dredging.

On a navigation pool and floodplain reach scale, the effects of training structures are minimal
for existing river conditions. River character at these scales is dominated by manmade features
such as locks and dams and agricultural or flood control levees; post glacial river valley
planform; and tributary locations. Currently in pool 5, hydrodynamic connectivity (as measured
by percent of total river flow in backwaters) varies from 0 to 60-percent, depending on position
in the pool. The fact that hydrodynamic connectivity is greatest in the middle reach is a function

_ of position relative to Lock and Dam 5, not on the training structures in pool 5. For example,

over one-fourth of the total river flow is conveyed across the closing dam at the head of
Belvidere Slough in pool 5. This structure has a mean depth of 1 meter for average flow
conditions in pool 5.

During the planning horizon (2000 to 2050), and assuming no changes in pool operation or
river planform, the impacts of existing training structures will continue to decrease. They will
affect local bathymetry, will have varying effects on river reach specific hydrodynamics and
sediment transport, but will continue to have minimal impacts on navigation pool and floodplain
reach scale dynamics. With time, hydrodynamic connectivity will increase as new secondary
channels form connections between the main channel and the backwaters. If pool operation is
changed at some point in the future so that lower water levels occur for part of the year, the
effects of training structures on pool scale and floodplain scale dynamics will increase.

4.4.1.2 Sedimentation

Sediment deposition rates found in early sediment investigation varied between 1 and 2 cm/yr
(McHenry 1975, Eckblad 1977, Fremling et al. 1976). These early investigators concluded that
many backwaters on the Mississippi River would be filled with sediment in 50 to 200 years. In
pool 19, Bohmik et al. (1986), concluded that, by the year 2050, the river would change from a
lake-like appearance to a river- and floodplain-like environment with an incised channel.
However, Chen and Simons (1979), using as one of their tools a one-dimensional water and
sediment routing model, predicted a river scene in the Upper Mississippi River 50 years into the
future that would be essentially as it is today if no major manmade changes or natural events
occur. Stage and discharge relations in the next 50 years would remain essentially as they are
today. Geomorphic changes would continue following historical trends, but at a slower rate.

Recent investigations appear to support a slow change hypothesis. Korschgen et al. (1987)
found an annual deposition rate of 0.2 cm/yr in Lake Onalaska for the years 1937 to 1983.
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Rogalla and Boma (1996) found deposition rates (in centimeters per year) of 0.29, 0.12, and 0.80
in pools 4, 8, and 13 respectively. In Weaver Bottoms, historic deposition rates (1932-1986) are
0.18 to 0.22 cm/yr; while more recent deposition rates (1986-1991) have increased to 0.37 cm/yr
(Anderson et al. 1993). Reasons for the lower deposition rates found in recent studies are related
to both study protocol and physical changes in the river. Early investigations may have focused
~ on deposition areas, while more recent investigations didn't have this bias. Physical and
biological changes in the river system have also occurred. As backwater areas accrete sediment,
their bed approaches dynamic equilibrium with the hydrodynamic forces affecting sediment
movement, such as current velocity and wave action. Daily and seasonal differences in sediment
transport affect bed elevations, but accretion rates will have been reduced to pre-colonization
levels. Bohwmik et al. (1986) studied pool volume changes in pool 19 and found that the trap
efficiency had decreased from 50-percent in the 1920's to 23-percent in the 1970's. In addition,
reductions in plant communities may decrease sediment stability and increase hydrodynamic
forces at the sediment-water interface, increasing sediment outflows. James and Barko (1990)
found high levels of sediment accretion in vegetated littoral zones of Eau Galle Reservoir,
Wisconsin and hypothesized that submersed aquatic plants promote sediment accumulations.

Based on the above discussion, fine sediment will continue to accumulate in backwater areas,
though at reduced rates. Bathymetric diversity will decrease and fine sediment movement in
backwaters will be dominated by daily variations in wind-driven wave action. Some backwaters
may eventually reach a point of quasi-equilibrium between fine sediment transport and
hydrodynamic forces, though the physical conditions (shallow depth, unconsolidated bottom
sediments, etc.) may not be desirable. Reestablishment of aquatic vegetation could change
backwater sediment movement so that it follows a seasonal time scale in sync with flood events.
Increased vegetation growth would trap sediment during the growing season, some of which
would be removed by wave resuspension and advective transport during fall and spring high
water events when vegetation is dormant. The loss of bathymetric, biologic, and subsequently
hydrodynamic diversity in backwater areas will limit future dynamic changes in backwater areas.
Instead of erosion and deposition zones, corresponding to local bathymetry or plant beds, flow
now spreads out across backwaters depositing sediment but lacking the energy to scour sediment.

Coarse sediment transport potential varies longitudinally with the upstream reach of the pool
having a high transport potential, the downstream reach having a low transport potential, and the
middle reach being a transition between the two regimes. Coarse sediments are transported
through the upper reach to the middle reach where shoaling occurs due to the decreased transport
potential. Dredging occurs mainly in the middle transition reach, causing a reduction in sediment
available to the lower reach. So even though sediment transport potential is lowest in the
downstream reach, the sediment load has also been reduced, resulting in minimal channel
dredging. Within the main channel, both island erosion and formation occurs, though erosion is
the dominant process. In a few reaches of the Mississippi River, coarse sediment transport and
hydrodynamic conditions are conducive to island formation. In pool 6, which has the lowest
hydrodynamic connectivity, and is probably closest to dynamic equilibrium of any pool in the St.
Paul District, island formation and loss is occurring. J efferson (1995) observed new islands
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being formed and older islands eroding away in pool 6. This process is not occurring in pool 5
yet.

The trend during the 60-years since inundation has been for increased hydrodynamic
connectivity as the number and size of secondary channels increased. This trend will continue

through the planning horizon used for the pool 5 study as secondary channels continue to erode.

Beyond the planning horizon, continued backwater delta expansion, and colonization of deltas by
terrestrial plants, backwater flow resistance eventually will increase, resulting in steeper water
surface slopes, deeper channels, increased discharge in the navigation channel; and increased
transport of sand into lower pool reaches. Coarse sediment transport to Belvidere Slough may
result in characteristics similar to those found in pool 6. The downstream movement of sand
may be limited by channel dredging, however, coarse sediment will accumulate in the lower
pools resulting in deltaic island growth in these areas sometime in the distant future.

Like most pools, the lower part of pool 5 has experienced the loss of islands, especially in the
Spring Lake area. The loss of islands in the lower part of pool 5 has not been as extensive as
some of the other pools on the Upper Mississippi River. Much of the floodplain near lock and
dam 5 is included in pool 5A by the lock and dam 5 dike, which extends approximately 3
kilometers upstream from lock and dam 5. This has greatly reduced the amount of large open
lake area, with sparse low-lying islands, above the dam. There likely will be a continued
"leveling" of the pool bottom by wave action and currents. At present no areas in Lost Island
Lake have shown island emergence. However, delta formation in the area of Lost Island Lake
and downstream may eventually offset and restore some of these islands, although this may occur
far into the future. The Spring Lake HREP is focusing on restoration some of the islands in the
Spring Lake area.

Pool 5 receives an extensive amount of bed material load from pool 4 because of the
Chippewa River. The Zumbro River and Whitewater River add large quantities of wash load
and some bed material load. In the stretch from lower pool 4 to 8 studied by GREAT 1(1980),
pool 5 ranked second highest in the amount of bed material load and wash load of sediments
inflowing into the pool. The ecological characteristics of pool 5 have and will continue to be
greatly influenced by the extensive amount of total sediment load entering pool 5. Declines in
bathymetric diversity have occurred and will continue to occur over the next 50 years.

The Weaver Bottoms, another backwater lake in this area of the pool, has had significant

changes in hydrodynamic conditions, as part of effort to manage this riverine lake. The future of
Weaver Bottoms, will depend on decisions reached on how this area is to be managed.

4.4.2 WATER QUALITY
Water quality in pool 5 is greatly influenced by the inputs from Zumbro and Whitewater

Rivers bringing agricultural chemicals and suspended sediments into the system. The
channelization of the lower Zumbro River and portions of the Whitewater River prevents
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sediments from settling in the floodplain and deltas of these rivers, resulting in most of the
sediment loads being carried directly into the Upper Mississippi River. Recent efforts to improve
watershed management in the basins of these rivers may eventually reduce sediment loading to
the Upper Mississippi River. However, heavy inputs of sediments from these tributaries are
likely to continue during the 50-year planning period. Recent proposals to restore the
connectivity of these rivers with their respective floodplains and deltas could significantly reduce
the amount of sediment loadings to the Upper Mississippi River, although floodplain areas like
the McCarthy Lake State Wildlife Area could experience significant increases in sediment loads.

Backwaters in the upper region of pool 5 will continue to shrink in size and become less
interconnected with the main river under lower river discharge conditions. These areas could
experience greater problems with oxygen depletion, similar to pre-inundation conditions.

Suspended solids and total inorganic nitrogen in pool 5 have generally increased since the
drought conditions in the late 1980's (Sullivan 1996). The decline in aquatic plants in pool 5
resulting from the drought conditions may explain part of the increases in suspended solids.
Aquatic plants dampen the disturbance of bottom sediments reducing resupension of sediments
from waves and current. Elevated suspended solids are likely to continue to occur in pool 5 until
improvements are seen in the aquatic plant community, which may not occur within the 50-year
planning horizon.

4.4.3 PLANT COMMUNITY

In an unregulated river, water level fluctuations create gradients of soil moisture, which range
from complete drowning of plants during high water conditions, to desiccation during periods of
low water (Nilsson 1996). These conditions create obvious zones of riparian and aquatic
vegetation. These zones fluctuate with episodic events (floods and droughts) and with changes in
long-term regional climatic conditions (wet and dry cycles). Low water levels associated with
summer and winter low river discharges and periodic droughts have not occurred on the Upper
Mississippi River since construction of the locks and dams, because minimum project pool
elevations are maintained for navigation. This restriction on water levels affects soil moisture
gradients and subsequent vegetation zonation. In addition, channelization has reduced the extent

of floodplain reconfiguration.

As a result of lock and dam construction, total terrestrial habitat within pool 5 (measured from
1929 to 1973) was reduced from 86 percent to 58 percent of the floodplain (Olson and Meyer
1976). The greatest loss was in upland/wetland meadow habitat, which was reduced from 23
percent to 15 percent of the floodplain. Approximately 20 percent of the bottomland forest in
pool 5 was lost, from clearing during the navigation project construction and inundation of
terrestrial habitats. The floodplain vegetation on the Upper Mississippi River has been
continuously adapting to these changed conditions since construction of the navigation dams.
Within the 50-year planning horizon, a substantial increase in terrestrial habitat is not likely to
occur. However, the general long-term projection for the future is that as backwaters fill in with
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sediments, there will be a restoration of terrestrial habitat, mainly meadows and floodplain forest.

The aquatic plant community exploded following inundation of large fertile floodplain areas
by the locks and dams. However, because of stable water levels, loss of protective islands and
bathymetric diversity, wave and current action, and other factors, the aquatic plant community
has declined. Since significant changes in river bed morphology and hydrodynamics are not v
projected to occur within the 50-year planning horizon, the aquatic plant community is likely to
continue in a suppressed mode. Episodic events like the regional drought conditions of the late
1980's caused a temporary partial restoration of the aquatic plant community, followed by a
precipitous decline because of a combination of factors having to do with underwater light
penetration and availability of plant nutrients in sediments. Emergent vegetation has not shown a
great recovery from the late 1980's drought. Submerged vegetation has rebounded in certain
areas, but in some cases predominately by the exotic Eurasian milfoil (Myrophyllum spicatum)
(Rogers 1994). In the Weaver Bottoms backwater in pool 5, wind and wave action is a major
factor in sediment resupension and light availability for plants. Wind and wave action may also
be a major factor in sediment nutrient availability. In an alluvial marsh, Mitsch et al. (1979)
found that input of phosphorus, by nutrient rich sediments during the annual flood, was eighteen
times greater than all other inputs during the year, with less than 10 percent being reexported to
the main river over the annual cycle. In Weaver Bottoms part of the wave resuspended sediments
is being exported out of Weaver, reducing sediment nutrient availability. In addition,
resupension of the nutrient rich sediments by wave action may be increasing the availability of
water column nutrients. Increasing water column nutrients would encourage algae production,
further affecting light availability for aquatic macrophytes.

In the future, the aquatic plant community will likely continue to experience reduced or
continued declines in productivity. Beyond the planning horizon as the slack water areas
continue to fill with sediments, aquatic plant coverage will slowly expand. However, as
sedimentation continues, much of the slack water aquatic areas will be converted to terrestrial
habitat, mainly wetland meadows and floodplain forest.

4.4.4 FISH AND WILDLIFE COMMUNITY

Prior to construction of the 9-foot channel project, the fishery of the pool 5 area was largely
dominated by riverine species adapted to a lotic, or flowing water environment. With
construction of the project and creation of slow moving "backwater" and pool habitat, like
Weaver Bottoms, a shift in the fishery occurred. Lentic species, notably members of the
Centrarchid family, increased in abundance. With the inundation, there was an overall increase
in total fish biomass proportional to the amount of new water area. The habitat quality for lentic
species has declined in recent years, because of the losses in the aquatic plant community and
continued shrinking and isolation of aquatic areas in the upper reaches of the pool. The aging of
the reservoirs created by the locks and dams will undoubtedly affect the composition of the
future fishery. Habitat quality for lentic species is likely to continue to decline within the 50-year
planning horizon. Eventually as the middle and lower reaches continue to agrade, habitat quality
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for lentic species would improve. However, as backwaters continue to slowly fill with sediment,
habitat for species adapted to lentic conditions will decline in favor of more lotic species. As
aquatic areas are converted to terrestrial habitat there will be a subsequent loss in total fish
biomass.

The freshwater mussel resources of the Upper Mississippi River have been greatly impacted
by development in the river basin. Qualitatively new conditions for mussels were created by the
9-foot channel project's impoundment of significant stretches of the Upper Mississippi River
(Fuller 1980). This introduced new problems for mussel, notably reduction of the movements of
fishes that host parasitic mussel larvae and acceleration of sediment accumulation. Additionally,
the accelerated sediment accumulation required maintenance dredging to maintain the channel
which can directly affect mussels. Freshwater mussels in pool 5 are somewhat limited because of
the extensive amount of sediment loads coming into the pool. However, relatively diverse,
abundant mussel assemblages can be found in areas with more stable substrate conditions.
Because mussels are not as wide spread, as is the case in the lower pools within the St. Paul
District, these pockets of good mussel populations are important to maintaining the mussel
assemblage in pool 5. The sediment loads to pool 5 are projected to continue at high levels,
restricting freshwater mussels in pool 5. The ultimate future of freshwater mussels on the Upper
Mississippi River, including pool 5, is going to be highly dependent on the ability of freshwater
mussels to withstand or recover from the onslaught of the colonization of the Upper Mississippi
River by the exotic zebra mussel.

The impact of sediment transport to backwater areas depends on the local landscape. In small
backwaters, more typical of upper pool reaches, coarse sediment transport is usually viewed as
negative. The general reduction in water depths and size of these small backwaters, in
combination with reductions in water circulation, tends to reduce the value of these areas for
desired species of fish and wildlife. In large backwaters more typical of mid and lower pool
reaches, coarse sediment transport results in deltaic formations at the terminus of secondary
channels. These areas are biologically productive and thus very desirable for certain species of
wildlife. However, the marsh and shallow aquatic areas that are filled by delta expansion are also
productive for other species of wildlife. This process will continue in backwaters, however,
recent efforts to reduce hydrodynamic connectivity may reduce the rate of delta expansion.

Wildlife use of the pool 5 floodplain will continue to change as the physical habitat conditions
in pool 5 change. Waterfow] use of pool 5 has declined because of the declining aquatic
vegetation and will continue to be below historic use levels until the vegetative community
shows greater recovery. Other species of birds and aquatic mammals that depend on a healthy
marsh have also declined in pool 5. Within the 50-year planning horizon, this trend in declining
use by marsh species is likely to continue. Eventually, beyond the 50-year planning horizon, as
the backwaters fill in and more marsh and shallow aquatic habitat is created, use by waterfowl
and other species of marsh wildlife will increase.



4.5 RECREATION AND PUBLIC USE

The primary change to recreation and public use in lower pool 5 during the period 2001-2050
will be the increased demands associated with population growth. The focus of recreation
activities will still be the river and associated floodplain habitats. The primary recreational
activities are not expected to change significantly from those that are popular today, e.g., fishing,
hunting, trapping, boating, camping, swimming, and picnicking. Shallower depths throughout
the river floodplain due to the systemic impacts of impoundment (sedimentation) may necessitate
the use of shallower draft boats on the river.

Many forms of recreation common to the river require facilities such as boat ramps, trails,
campgrounds, beaches, picnic areas, etc. The public demand for these facilities is going to grow
and steps will be required to meet these demands.

Recreational use of the Upper Mississippi River is directly related to habitat quality,
especially for such activities as hunting, fishing, and trapping. Declines in future habitat quality
would likely result in a decline in opportunities for these forms of recreation.



PROBLEM IDENTIFICATION

5.1 CHANNEL MAINTENANCE/NAVIGATION

Table 5-1 summarizes information concerning existing dredge cuts in pool 5. As can be seen
from the table, most of the dredging in pool 5 occurs in a 11-kilometer reach in the middle of the
pool between river miles 742.6 and 749.6. About 9.5 kilometers of this 11-kilometer reach are
classified as dredge cut. Average annual dredging volume in the pool is about 88,000 cubic
meters. Site specific channel maintenance and navigation problems are discussed below.

Table 5-1
Pool 5 Dredge Cuts (1970-98)

Percentage  Ave Vol/ Ave Vol/

Cut River Miles Years Dredged Job (m®) Year (m*)

L. Approach to L/D 4 752.6 - 752.7 10 4,000 400
Mule Bend 748.6 - 749.6 38- 25,700 9,700
West Newton 747.2 - 748.2 31 16,100 5,000
Below West Newton 746.0 - 746.8 59 22,100 12,900
Fisher Island 744.8 - 746.0 72 34,000 24,600
Lower Zumbro 744.0 - 744.6 52 29,300 15,100
Minneiska 742.6 - 743.9 31 18,200 18,200
Above Mt. Vernon Light 741.2 -741.5 7 30,600 2.100

88,000

source: Channel Maintenance Management Plan (April 99)

Dredging requirements in pool 5 are a function of the sediment transport and hydrodynamic
regimes in the pool. A significant amount of sand enters pool 5 from pool 4 and the Zumbro
River. At secondary channels, the loss of water to the backwaters reduces the sediment transport
potential of the navigation channel, resulting in a shoal and subsequent channel maintenance
dredging. Sediment transport potential is also low in the lower portion of the pool because water

is spread out over a large area.

When the Weaver Bottoms project was constructed, the sediment transport potential of the
navigation channel adjacent to Weaver Bottoms was increased. This reduced dredging at some
of the historic dredge cuts noted in table 5-1, but increased it downstream at the Minneiska and

Above Mt. Vernon Light cuts.



'5.1.1 HEAD OF BELVIDERE SLOUGH

Belvidere Slough is a major secondary channel that carries about 25 percent of the river’s
discharge. The head of Belvidere Slough is on the outside of a river bend and monitoring of the
navigation channel in this area indicates that the channel is shifting into the head of Belvidere
Slough. If left unchecked, this could make this bend increasingly difficult to navigate by
commercial barge tows.

5.1.2 ROEBUCK'S RUN AREA

At river mile 746.6 Roebuck's Run, a short side channel conveying about 20 percent of the
river's flow, branches off to the left. A bend in the main channel, complicated by the loss of
main channel flow, results in shoal formation and a high frequency dredging requirement. In
addition, the flow into Roebuck's Run causes an outdraft affecting navigation.

5.1.3 MINNEISKA

Sediment accumulation has increased significantly in the bend at Minneiska (river mile 742.5)
and below since construction of the Weaver Bottoms project. The deposition of sand in this
reach makes channel maintenance less efficient due to the increased transport distances to
designated placement sites. The narrowing channel in this location causes maneuvering
difficulty for tows. During the period 1975-1989, no dredging was required in this reach.

During the period 1990-1998 dredging was required in 7 of the 9 years.

In 1997 the MN-14 outlet from Weaver Bottoms was modified. This should improve
maneuverability in the bend by reducing velocity and improving the angle of flow. It may or may
not have a beneficial effect on the point bar and dredging requirements. Additional measures
may be necessary to improve safety at this bend.

5.1.4 ABOVE MT. VERNON LIGHT

Historically, dredging took place at the Above Mt. Vernon Light cut at river miles 741.2-
741.5. Until 1996, dredging had not been required at this site for twenty years. Renewed
dredging requirements at this site are believed to be related to the Weaver Bottoms project.



5.2 FISH AND WILDLIFE HABITAT

Fish and wildlife habitat problems in pool 5 were identified in coordination with river
resource management agencies and the public. Habitat problems can range from the systemic to
the site specific. What is considered a habitat problem can depend on individual perspective
and/or the public and personal values placed on the species using the habitat. In some instances,
what is viewed as a site specific problem may actually be a reflection of a long term systemic
change.

5.2.1 ISLAND 40/WIGGLE WAGGLE SLOUGH

Island 40 is located immediately downstream of Lock and Dam 4. For a number of years the
head of Island 40 has been eroding, changing flow and sedimentation patterns in Wiggle Waggle
Slough which runs behind the island. State natural resource agencies have indicated that these
changes to Wiggle Waggle Slough are characteristic of the natural dynamics of a river system
and do not constitute a particular habitat problem.

Island 40, because of its location adjacent to the Lock and Dam 4 tailwaters is used by
perching bald eagles, especially the large trees along the shoreline. Open water areas in the
winter such as dam tailwaters are popular feeding areas for bald eagles. The erosion of Island 40
is resulting in the loss of large perching trees, particularly cottonwoods.

5.2.2 ZUMBRO RIVER

Historically, flow from the Zumbro River divided into 27 kilometers of meandering north and
southbound channels before entering the Mississippi River. Around 1914, a channel was
dredged through a high sand prairie to divert the Zumbro River from its distributaries directly
into the Mississippi River. In the 1950's, local levees were constructed after the 1951 flood.
Prior to 1972, however, the Zumbro River reoccupied its old channels during floods larger than
the 6-year flood and deposited sediments over many hectares of floodplain.

The 1965 Flood Control Act authorized modification of the Zumbro River below Kellogg,
Minnesota to alleviate damages to adjacent rural areas from flooding. The project plan provided
for approximately 4,850 meters of continuous channel modification, including two channel
cutoffs, a system of continuous setback levees totaling about 7,160 meters paralleling both banks
of the river, and slope protection of riverbanks susceptible to bank erosion. Earlier levees
constructed by local interests were incorporated into the project design. Construction of the
project was completed in 1974. The project isolated the Zumbro River from its floodplain in this
reach for up to the 50-year flood event.

Prior to the Zumbro River Flood Control Project, large Mississippi River flood events used
the lower Zumbro River floodplain for flood conveyance. During floods, the Zumbro River
Flood Control Project blocks Mississippi River advective flow from moving across the
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floodplain, raising Mississippi River flood stages upstream.

Reintegration of the Zumbro River's distributary channels with their floodplain would restore
the dynamic processes of erosion and deposition which sustained a complex mosaic of aquatic
and terrestrial habitats prior to interruption by recent human activities. Flowing channels would
be recreated, seasonal and permanent wetlands would develop, and flowage between pools 4 and
5 would connect these two river reaches. Floodplain forest would regenerate over time and
prairie restoration could be accomplished on river terraces.

The Zumbro River's sediment contribution to the Mississippi River would be reduced which
could result in a reduction in maintenance dredging for the navigation channel. However, a
significant percentage of the Zumbro River would have to be restored to historic channels to

affect the amount of dredging done in pool 5.
5.2.3 MOSIMAN'S SLOUGH BACKWATERS

Mosiman's Slough and its associated backwaters are located on the Wisconsin side of the
main channel between river miles 748 and 750. This area has historically provided high quality
habitat for backwater fish species, especially during the winter. Flow and sedimentation patterns
in Mosiman's Slough appear to be changing, which may eventually result in a decline in the value
of this area as overwintering habitat for fish. Sand sedimentation has already occluded some the
mouths of sloughs in this area, increasing the potential for fish to become trapped during the
winter when ice formation closes off these shallow areas.

5.2.4 PROBST LAKE

Probst Lake is a backwater lake located in the interior of Island 46. Probst Lake has
historically provided high quality overwintering habitat for fish. Local citizens have indicated
that this lake is one of the highest quality panfish waters remaining in pool 5. A small breach has
occurred in the island between Probst Lake and Belvidere Slough. Expansion of this breach
could reduce the value of the lake as overwintering habitat. Sand is already being deposited in
the upper end of Probst Lake from this breach.

5.2.5 WILLOWCAT SLOUGH

Sedimentation is resulting in the formation of a plug at the head of a Willowcat Slough on the
right bank at river mile 748.3. If this continues, the slough may change from a running slough to
an isolated backwater habitat.

5.2.6 KRUEGER SLOUGH

Sedimentation is resulting in the formation of a plug at the head of Krueger Slough at river
mile 746.9. If this continues, the slough may change from a running slough to an isolated
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backwater habitat.
5.2.7 WEAVER BOTTOMS

The fish and wildlife habitat problems and ongoing efforts at habitat restoration were
addressed earlier in Section 3.4.

5.2.8 SPRING LAKE

In 1994, a breach in the barrier island chain at the upper end of Spring Lake was repaired for
the purpose of reducing flows and sediment entering the lake. This work was completed under
the UMRS-EMP habitat rehabilitation and enhancement projects program.

Many of the islands in lower Spring Lake have been lost to erosion, resulting in a reduction in
habitat diversity. In addition, the loss of the islands has exposed Spring Lake to increased wind
fetch, increasing wave induced turbidity. The increased turbidity and physical effects of waves
make conditions less suitable for the growth of aquatic plants.

5.2.9 LOWER BELVIDERE SLOUGH

At its lower end, between Spring Lake and the main channel, Belvidere Slough widens into a
broad shallow area with a shifting sand bottom. This area is devoid of islands and habitat quality
is considered low to moderate. Measures to create land and/or more bathymetric diversity would
improve habitat quality in this area.

5.2.10 LOST ISLAND LAKE

Sand is entering Lost Island Lake and changing its character. Its value as habitat for
backwater fish species such as bluegill and crappie is declining. At one time, the backwater
fishery in portions of the Lost Island Lake complex rivaled that of Probst Lake in quality. This
change in character is viewed negatively by the public because of the declining fishery.

Lost Island Lake receives water from two sources, the Mississippi River main channel and
Belvidere Slough. Suspended sediment concentrations are lower in Belvidere Slough than in the
main channel. For 1975-86 conditions, water flowing into Lost Island Lake from the two sources
amounted to 6.3 percent from the Mississippi River and 4.3 percent from Belvidere Slough. For
1987-95, these percentages changed to 9.1 and 4.8, respectively. Thus, not only has the total
discharge to Lost Island Lake increased, but most of this increase was from the Mississippi River

main channel.

5.2.11 LOWER POOL 5 WING DAMS

In lower pool 5 from Lock and Dam 5 upstream to about river mile 740.5, the river is
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constrained between the Minnesota mainland and the Lock and Dam dike. Using the criteria of
fishing success, local citizens have indicated that the wing dams on the Wisconsin side of the
navigation channel appear to provide better fishery habitat than those on the Minnesota side of
the channel. The opportunity may exist to improve habitat diversity with wing dam
modifications or with the addition of features to promote island formation.

5.2.12 FISH PASSAGE

All of the locks and dams impede fish migration to some degree. Because of its operating
characteristics, Lock and Dam 5 is considered the largest barrier to fish migration in the pool 4
through pool 10 reach of the St. Paul District. It is believed that most fish passage upstream
through the navigation dams occurs when the gates are lifted from the water during high flow
conditions. The gates are lifted from the water at Lock and Dam 5 at less frequency and for less
duration than at other locks and dams because of its operating characteristics.

5.3 RECREATION

Declines in fish and wildlife habitat as discussed above have an effect on recreation, as
declines in habitat quality adversely affect hunting, fishing, trapping, and non-consumptive fish
and wildlife activities. Other recreation problems identified by the public relative to this study
have focused on recreational boat access. The primary culprit in pool 5 is sand bar formation that
either blocks recreational boat access to a desired area, creates inconvenience by forcing the use
of alternate routes, or is a hazard because of groundings.

There is a lot of sand passing into and through Belvidere Slough. This results in considerable
sand shoaling which can make recreational boat passage in this area difficult for those not
familiar with the locations of shoals and how they can change with changing flow conditions.

A number of specific areas have been identified by the public where sand bar formation
makes recreational boat access/passage difficult or in some instances, impossible. They are:

- entrance to Mosiman's Slough complex (RM 748.8 left bank)

- side channel opening below Mosiman's Slough (RM 748.4 left bank)
- side channel opening above Mule Bend (RM 748.4 right bank)

- entrance to channel leading to Half Moon Landing

- entrance to Murphys' Cut (RM 747.4 right bank)

- lower end of Sand Run where it enters Belvidere Slough

- portions of Lost Island Lake

- upstream entrance to Spring Lake known as the "S-tum" entrance



PROJECT GOALS AND OBJECTIVES

Goals and objectives for a resource such as the Upper Mississippi River can vary greatly
depending upon perspective. Federal and State agencies have mandates and missions that require
them to focus on particular aspects or uses of the resource. The public and users of the river all
have their perspective on what the river should look like, and what functions or uses should
receive priority for management.

It was recognized early in the study process that for a dynamic resource of the magnitude of
the Mississippi River two types of goals are required, long-term and short-term. Long-term goals
are more visionary and could be characterized as answering the question "What should the river
look like 100 or 200 years from now?" Short-term goals address the planning horizon, i.e., the
period 2001-2050. As a rule, short term goals should support the long-term goals, or at the very
least, not make accomplishment of long-term goals more difficult.

6.1 PROBLEMS/ISSUES OUTSIDE THE SCOPE OF STUDY

A number of resource problems and their causes have been identified for the study area, as
noted in the previous section. Some of these problems are beyond the practical scope of this
study effort to develop and implement solutions. In some instances the problems are being
addressed as part of other studies. The more significant of these are discussed below. No goals
and objectives were developed for problems/issues considered outside the scope of this study.

6.1.1 WATER LEVEL MANAGEMENT

Modification of the current method of navigation pool regulation has the potential to provide
significant environmental benefits. However, evaluation of water level management alternatives
is beyond the scope of this study. It is unknown to what degree water level management
modifications may be implemented in pool 5 over the next 50 years.

As noted earlier in this report, a water level management study has been completed,
recommending implementation of a pilot drawdown in pool 8 in 2000. The drawdown study
evaluated a variety of drawdown alternatives. The results of that study were taken into
consideration during this study. The functioning of existing and modified channel structures
under drawdown conditions were considered during the evaluation of potential modifications.




6.1.2 FISH PASSAGE

As noted earlier, Lock and Dam 5 is considered the largest impediment to fish passage of any
of the navigation dams within the St. Paul District below Lake Pepin. A study under the Long
Term Resources Monitoring program is investigating existing opportunities for fish passage and
the potential general effects on fish movement amongst the navigation pools. A status report on
this effort (October 1996) concludes that "...the study does support the view that locks and dams
do adversely affect fish movement.”

The study, design, and construction of a fish passage structure at Lock and Dam 5 (including
the earthen dike) would require a specialized study with a depth of analysis and evaluation
considered by the St. Paul District as beyond the scope of the District's Channel Management

Program.

There are other avenues available for evaluation of this issue. A proposal for installation of a
fish passage structure at Lock and Dam 5 was submitted for consideration under the UMRS-EMP
habitat projects program. Unfortunately, this proposal has never received the priority
consideration that would allow it to be evaluated under the current authorized life of the UMRS-
EMP (the year 2002). Should the UMRS-EMP (or a similar program) be reauthorized beyond
that date, it is possible that this proposal would rise sufficiently in priority to be implemented.

Installation of a fish passage structure at Lock and Dam 5 could be pursued under Section
1135 authority. Study under this authority would require a non-Federal sponsor to cost share in
the study and implementation of the project (see paragraph 1.6.1).

Further evaluation and installation of a fish passage structure at Lock and Dam 5 could also be
pursued under operation and maintenance authorities. Funding for study and implementation
would have to be through the Corps of Engineers operation and maintenance budget process. At
this time the St. Paul District does not feel that there is sufficient information concerning the
effects of Lock and Dam 5 (or any other locks and dams within the District) as a barrier to fish
passage and the subsequent effects on fish populations to determine if or what additional studies
are warranted. Thus, budget requests for a study of this magnitude are not being pursued in lieu
of other priorities such as water level management. As priorities change in the future and
additional knowledge is developed on the effects on fish populations of the locks and dams,
budget requests may be pursued for this kind of study/project.

6.1.3 WEAVER BOTTOMS

As discussed in previous sections of this report, habitat problems in Weaver Bottoms have
been addressed by previous investigations and are the subject of an ongoing evaluation by the
Weaver Bottoms Task Force. Because of this ongoing effort, further study of Weaver Bottoms
under the Channel Management Program is considered unnecessary.



The final evaluation report of the Weaver Bottoms Task Force for Weaver Bottoms was
completed in 1998. The Task Force recommendations were taken into account and integrated
into this planning effort.

6.1.4 SPRING LAKE

As discussed previously in this report, the habitat problems in Spring Lake are being
addressed under the habitat rehabilitation and enhancement project program of the UMRS-EMP.
Therefore, investigations pertaining to Spring Lake under the Channe] Management Program are
considered unnecessary. :

6.2 UPPER MISSISSIPPI RIVER SUMMIT VISION

As noted earlier, identification of goals for the Mississippi River is not an easy task. Until
very recently, it is unlikely that any systemic goal existed that was agreed to by a majority of
Federal and State agencies, river users, and the public. However, in February 1996 the Upper
Mississippi River Summit meeting was held, convening representatives of Federal and State
agencies and river user groups to discuss a multi-interest strategy for managing the natural
resources of the river. Most of the representatives attending that meeting agreed to a vision
statement for the Upper Mississippi River as follows:

"To seek long-term compatibility of the economic use and ecological integrity of the
Upper Mississippi River"

This vision statement has been expanded upon for this study to form the following long-term
goal.

"Maintain, enhance, or restore the Mississippi River as a quality riverine ecosystem for
all uses of the system, including fish and wildlife, commercial navigation, recreation, and
riparian uses so that sustainable multiple use is achieved."”



6.3 GOALS

The following goals were developed for the selected 50-year planning period in coordination
with river resource management agencies. The goals are categorized by their primary functional
area.

6.3.1 CHANNEL MAINTENANCE/NAVIGATION

6.3.1.1 Channel Maintenance/Navigation Goal #1: Reduce channel maintenance dredging
requirements in pool 5.

The basis for this goal is twofold. First, channel maintenance dredging costs money, and the
Corps of Engineers, as managers of the 9-foot navigation channel project, have an obligation and
responsibility to manage the project in as cost effective manner as possible. Secondly, channel
maintenance dredging has environmental effects, primarily associated with the placement of the
dredged material. Reducing dredging requirements will reduce the environmental effects
associated with dredging and dredged material placement.

6.3.1.2 Channel Maintenance/Navigation Goal #2: Reduce the cost and environmental
effects of channel maintenance dredging in pool 5.

Total elimination of channel maintenance dredging in pool 5 is not possible. Therefore, the
goal is to accomplish required dredging in a manner that minimizes both costs and adverse
environmental effects. One potential measure of accomplishing reductions in costs and
environmental effects is to increase beneficial use of dredged matenal.

6.3.1.3 Channel Maintenance/Navigation Goal #3: Reduce or eliminate navigation safety
hazards in pool 5.

The navigation channel in pool 5 contains some difficult bends for commercial barge traffic to
negotiate. In addition, there are some locations in the pool where outdrafts affect the navigability
of the channel. Reducing or eliminating these hazards would reduce the potential for accidents
and the associated potential for loss of life, property, and environmental degradation.
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6.3.2 ENVIRONMENTAL
6.3.2.1 Environmental Goal #1: Restore and enhance natural river processes.

As noted earlier, the broad fish and wildlife habitat "problem" in the study reach is the
continued loss of habitat diversity. This is considered by the scientific community to be largely
the result of the disruption of the annual hydrograph and the disruption of the hydraulic processes
associated with unimpounded/unconstrained river. Restoring, maintaining or enhancing these
natural river processes should result in improved habitat conditions.

6.3.2.2 Environmental Goal #2: Restore and enhance habitat qualitif and diversity within
the study area.

This goal is an extension of the previous goal. In many instances, the impoundment of the
river by locks and dams and channel structures required for maintenance of the navigation
channel may not allow the restoration of natural river processes as fully as desired. Other
measures may be required to restore habitat quality and diversity in pool 5.

6.3.3 RECREATION

6.3.3.1 Recreation Goal #1: To protect, maintain and possibly enhance recreational
beaches within the study area.

There are a number of popular recreation beach sites within the study area. Management
actions should protect and/or enhance existing beach sites and the water access to them.

6.3.3.2 Recreation Goal #2: To sustain existing access routes to recreational boat landings.

There are eleven boat landings within the study area. Management actions will not include
dredging boat accesses; however, recommended management actions should not jeopardize
existing water depths at the landings.



6.4 OBJECTIVES

Objectives are more specific than goals. They are designed to provide the link between
specific problems and the broader goals. Study recommendations usually address objectives and
contribute toward meeting goals. The objectives are also categorized by their primary functional
area. As with any multiple-use planning effort, it is recognized that there may not be 100 percent
compatibility of the objectives across functional areas.

6.4.1 CHANNEL MAINTENANCE/NAVIGATION

6.4.1.1 Channel Maintenance/Navigation Objective #1: Reduce dredging requirements in
pool 5.

Because of the sediment transport and hydrodynamic regimes in pool 5, it may be difficult to
reduce the total amount of dredging in pool 5. However, any reductions that can be achieved
would be beneficial in reducing channel maintenance costs and extending the life of designated

dredged material placement sites.

6.4.1.2 Channel Maintenance/Navigation Objective #2: Optimize dredging locations in
pool 5.

The Weaver Bottoms project is having the effect of shifting dredging requirements toward
lower pool 5, away from designated dredged material placement sites, increasing channel
maintenance costs. It may be desirable to shift dredging requirements back upstream closer to
the designated placement sites (possibly by increasing flow to Weaver Bottoms), or shift them
further downstream in pool 5 if a beneficial use of the dredged material (such as island
construction) can be identified.

6.4.1.3 Channel Maintenance/Navigation Objective #3: Reduce or eliminate the outdraft
problem at Roebuck's Run.

The objective is to remove the potential hazard to navigation presented by an outdraft that
occurs at the mouth of Roebuck’s Run. This will have to be considered in conjunction with
objective #2 as measures to reduce the outdraft are likely to have an effect on dredging
requirements elsewhere in the pool.

6.4.1.4 Channel Maintenance/Navigation Objective #4: Reduce or eliminate the navigation
maneuverability problem at the Minneiska bend.

The objective is to remove the potential hazard to navigation presented by the bend at
Minneiska. This will have to be considered in conjunction with objective #2 as measures to
reduce this hazard may have an effect on dredging requirements elsewhere in the pool.



6.4.2 ENVIRONMENTAL

Some of the environmental objectives are broadly defined and can be applied to the entire
study area. Others are targeted toward specific areas of high resource value and concemn.

6.4.2.1 Environmental Objective #1: Remove or modify channel control structures
(wingdams, old shoreline revetment/protection, closing dams) which are no longer
functional or needed for maintenance of the 2.7-meter navigation channel, and whose
modification would substantially rejuvenate the scouring and depositional forces of the

river.

Channel control structures are designed to concentrate flow in the navigation channel for the
purpose of maintaining depths sufficient for commercial navigation. By their very nature, they
are designed to control the natural fluvial processes of the river. All of the structures in pool 5
were constructed prior to the 9-Foot Navigation Channel Project. Due to the passage of time
many have deteriorated. Modification or removal of these structures could contribute to
improvements in habitat quality and diversity.

6.4.2.2 Environmental Objective #2: Maintain bald eagle perching habitat below Lock
and Dam 4, in particular on Island 40.

Bald eagles overwintering on the Upper Mississippi River require open water areas as feeding
sites. The Lock and Dam 4 tailwaters are one such site. Bald eagles use large trees adjacent to
the river as perching sites. Island 40 is particularly valuable for eagle perching because of its
location adjacent to the tailwaters and relative isolation from human activity. Alternative
perching areas are not readily available because the city of Alma, Wisconsin, occupies the entire
Wisconsin shoreline. The shoreline along the right bank of Wiggle Waggle Slough is somewhat
distant from the tailwaters and offers less suitable perching sites because of this.

6.4.2.3 Environmental Objective #3: Reintegrate the Zumbro River distributary channel
system with the river's floodplain.

Reintegration of the Zumbro River's distributary channels with their floodplain would restore
the dynamic processes of erosion and deposition which sustained a complex mosaic of aquatic
and terrestrial habitats prior to interruption by recent human activities. Flowing channels would
be recreated, seasonal and permanent wetlands would develop, and flowage between pools 4 and
5 would connect these two river reaches. Floodplain forest would regenerate over time and
prairie restoration could be accomplished on river terraces.

6.4.2.4 Environmental Objective #4: Prevent the degradation of the Mosiman's Slough
backwater area as a high quality overwintering area for fish.

The Mosiman's Slough backwater area has historically provided high quality overwintering
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habitat for fish. Overwintering habitat is generally considered one of the limiting factors on the
fishery resources of the Upper Mississippi River. Therefore, it is important to prevent the further

degradation of this type of habitat

6.4.2.5 Environmental Objective #5: Prevent the degradation of Probst Lake as a high
quality overwintering area for fish.

Probst Lake has historically provided high quality overwintering habitat for fish.
Overwintering habitat is generally considered one of the limiting factors on the fishery resources
of the Upper Mississippi River. Therefore, it is important to prevent the further degradation of

this type of habitat

6.4.2.6 Environmental Objective #6: Maintain Willowcat Slough as a running slough.

Sedimentation is resulting in the formation of a plug at the head of Willowcat Slough on the
right bank at river mile 748.3. If this continues, the slough may change from a running slough to
isolated backwater habitat. Channel structures in the area may be contributing to this change.

6.4.2.7 Environmental Objective #7: Maintain Krueger Slough as a running slough.

Sedimentation is resulting in the formation of a plug at the head of Krueger Slough at river
mile 746.9 and is also occurring in the lower reaches of Krueger Slough. If this continues, the
slough may change from a running slough to isolated backwater habitat. Channel structures in the

area may be contributing to this change.

6.4.2.8 Environmental Objective #8: Reduce the rate of sand sedimentation in the Lost
Island Lake.

Lost Island Lake has historically been a highly productive backwater fishery. Its value as such
has been declining due to sand sedimentation. While this may be a natural change due to riverine
processes, the public has indicated that they would prefer to see the historic backwater fishery
values of this area maintained. While it is unlikely that the ongoing changes to Lost Island Lake
can be halted or reversed, it may be possible to slow the rate of change to maintain backwater

fishery habitat values.

6.4.2.9 Environmental Objective #9: Maintain and enhance the diversity and quality of
habitat in the lower reaches of Belvidere Slough (RM 740.5 to 744.0).

At its lower end, between Spring Lake and the main channel, Belvidere Slough widens into a
broad shallow area with a shifting sand bottom. Within this area are many locations where high
ground existed prior to inundation. These areas became island archipelagos after the locks and
dams were constructed. Wave action has caused significant erosion of these features.



Measures to protect or create land and/or increase bathymetric diversity would improve

‘habitat quality in this area. Most of the island remnants are adjacent to deeper channels.

Reducing the rate of loss of existing islands is important in maintaining the channels and also
aquatic vegetation protected by the islands. Recreation of islands would break up wind fetch and
help segregate erosion and deposition zones.

'6.4.2.10 Environmental Objective #10: Improve‘ habitat diversity in the lower reaches of

pool 5 between the lock and dam and river mile 740.5.

In lower pool 5 from Lock and Dam 5 upstream to about river mile 740.5, the river is
constrained between the Minnesota mainland and the Lock and Dam 5 dike. This area is devoid
of islands and contains some large wing dam fields. The opportunity may exist to improve
habitat diversity with wing dam modifications or with the addition of features to promote island
formation.

6.4.3 RECREATION

6.4.3.1 Recreation Objective #1: Recognized beach sites within pool 5 should be
considered for enhancement as an incidental benefit to this project.

A beach maintenance plan for pool 5 will not be completed for a few years. The LUAP
identifies nine areas along the main channel as low density recreation sites, i.e., beaches.
Measures to enhance these and other recognized recreational beach sites should be considered in
the development of the channel management plan for pool 5.

6.4.3.2 Recreation Objective #2: Adequate water depths (maximum 1.2 meters) should be
maintained at river access points to existing public recreational facilities such as parks,
boat access facilities,